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PREF ACE 

This study was undertaken as a training exercise in soil survey and land 
evaluation in partial fulfillment of the Master of Science course in Soil 
Science and Water Management at the Wageningen Agricultural University, The 
Netherlands. As the purpose of this course is to train students in tropical 
soil science, the area chosen was a district in Kenya,· East Africa. The study 
was conducted with the ultimata aim of evaluating the suitability of land for 
a number of major land utilization types of the area and in order to limit 
the work within manageable dimensions rainfed cultivation with present local 
technology of tea, coffee, maize, cotton, millets and sorghwn were selected 
for land evaluation. 

Preliminary air photo interpretation started in May, 1986 in Wageningen on 
the basis of the physiographic legend developed by the Kenya Soil Survey for 
reconnaisance and exploratory soil surveys. In order to conform to local 
conditions and produce a document which can be developed by national land 
resources institutions, the standards and conventions of the Kenya Soil 
Survey were adhered to wherever possible. In this respect the Kenya Soil 
Survey, specifically the Director, Mr. F. Muchena, was very forthcoming. 

Field work started towards the end of May, 1986 and continued to the end 
of June under the direction of Mr. E.R.Jordens of the Wageningen Agricultural 
University. The soil map and legend were drafted during the fieldwork and 
work on them continued in the office at Wageningen. The final office work was 
divided among the authors of this report as follows: 
Mr. U.Karunatilake and Mr. D.Zhu prepared the draft of chapter l; 
Miss B.Sriprasert and Mr. J.P.Magoggo wrote the chapter on soils except the 

part on survey methods which was done by Mr. A.Mateos. 
The soil legend was prepared by A.Szogi and E.Suluvale; 
The soil map was compiled, drafted and fine-drawn by Messrs U .Karunatilake 

and A.Szogi; 
The chapter on land evaluation was prepared by Mr. A. Mateos with 

assistance from E. Suluvale, D.Zhu, U.Karunatilake, A.Szogi. 
The report was structured and edited by J.P. Magoggo assisted by B. 
Sriprasert. However, the authors retain responsibility for the contents of 
their respective parts of the report. 

It is usually impossible to name all persons who contributed in some way 
or other towards the success of a job like this but our thanks are due to all 
those who participated in the field work, members of the Kenya Soil Survey 
who have not been mentioned by name in the foregoing paragraphs and those 
organisations and individuals who in some way enabled this work to be 
undertaken. Nevertheless, a few individuals deserve mention. Mr. E.R.Jordens 
who directed the fieldwork and was always available for consultation during 
the preparation of this report; Mr. F. Muchena and his staff who we re so 
forthcoming wi th technical ideas; Dr. T. de Meester of the Agricul tural 
University, Wageningen, who was at the time in charge of the Training Project 
In Pedology at Chuka, Kenya and provided all the rnaterial support required. 
Mr. R. Miedema for critically reading and commenting on this report. 

Juvent P. Magoggo 
Agricultural University, Wageningen 
December, 1986 

i 



CHAPTER 1 
THE ENVIRONMENT 

This chapter presents general background information on the study area. Apart 
from information of a more general nature eg. location, altitude, etc. 
aspects of more importance in relation to soil formation and land suitability 
evaluation are discussed. However, most of the material has been adapted from 
publications of other studies. As a result some important factors may not be 
described in sufficient detail. Interested readers are referred to the 
original documents. 

1.1 General description of the study area 

The survey area is situated in the Eastern Province of Kenya between 
latitudes oO 15' and oO 22'S and longitudes 370 35'and 330 OO'E. lt extends 
from the lower slopes of Mount Kenya to the west to the river Tana in the 
east. The general altitude ranges from around 900 m in the east to about 1800 
m in the west. The extent of the area surveyed is approximately 55,000 ha. A 
nurnber of perennial rivers traverse the area, mainly from west to east. The 
most important of these are the rivers Tana, Nithi, Mutonga and Ruguti. The 
area is accessible through a bitumen road which connects it to Nairobi (the 
capital and the major commercial centre) and to Meru (the district 
headquarters). Within the survey zone itself there is a network of unsurfaced 
roads. 

1. 2 Climate 

Due to the large range in altitude from east to west there is an 
accornpanying change in climatic factors, notably temperature and rainfall 
distribution. The general trend observed is that average temperatures 
decrease towards the west while annual rainfall increases in amount. There 
·were no meteorological stations within the survey area, hut climatic data in 
this chapter are taken from stations presumed to be representative. 

1. 2 . 1 Rainfall 

The rainfall, to a certain extent, is influenced by altitude; it 
decreases from Mt. Kenya towards river Tana with decreasing altitude. The 
average annual rainfall ranges from around 700 mm in the east to 2000 mm in 
the west (Fig.l). The distribution of rainfall is largely bimodal with peaks 
in April and November. The long rainy season is from March to May and the 
second short one from October to December. The dry period is more pronounced 
in the lower altitudes. Frequent dry spells during the rainy season are also 
common in these areas. The average monthly rainfall figures for some stations 
near the survey area are given in the table 1. 

1.2.2 Temperature 

The temperature shows a strong inverse relationship with altitude, i.e. 
the average temperature decreases with increasing altitude. The annual mean 
temperature in the survey area ranges from about 150 C in the high altitude 
areas to about 250 C in lower altitude areas (Jaetzold et al,1983). 

1.2.3 Evaporation 

Since evaporation is strongly dependent on air ternperature (as well as 
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relativa humidity and wind speed), this shows a decrease with increasing 
altitude as a result of the increase in rainfall and decrease in temperature. 
The trend in annual average potential evaporation is opposite to that of 
rainfall, i.e. areas with lower rainfall and higher temperature have the 
higher evaporation and vice versa. The average annual evaporation in the 
survey area ranges from 1400 mm in the west to 2000 mm in the east (van de 
\.leg et al,1975). 

Table 1: Average 1W11thly rainfa11 figures for some stations near the suryey area. 

Station Altitude Years of Rainfall(mm) 
(m) record 

3 

Jan Feb Mar Apr May Jun Jul J\l.Jg Sep Oct Nov Dec Anrual 

Chuka 1494 30 43 32 134 369 177 20 30 32 25 184 332 123 1500 

Ghogoria 1327 18 61 41 163 482 229 55 82 71 37 315 350 91 1979 

Tharaka 914 24 32 18 83 232 61 5 0 3 1 58 209 87 787 

1.2.4 Agro ecological zones 

Jaetzold et al (1983) have defined twenty four main agro ecological 
zones for the Meru district. Eight of these zones are found in the survey 
area (Fig.2). 

The main zones are based on their probability of meeting the temperature 
and water requirements of the major crops. Each main agro ecological zone is 
characterized by altitude, temperature and rainfall. The main agro ecological 
zones of the survey area are described in table 2. 



Table 2: Main Agro ecological zones of the surve~ area 

Main agro ecological Altitude Annual mean 
zones (m) temperature 

(OC) 

LH 1 (tea-dairy zone) 1830-2200 17.4-14.9 

UM 1 (coffee-tea zone) 1520-1800 19.2-17.6 

UM 2 (mai.1 coffe zone) 1280-1680 20.6-18.2 

UM 3 (marginal coffee) 1280-1520 20.6-19.2 

LM 3 (cotton zone) 910-1280 22.9-20.6 

LM 4 (marginal cotton) 760-1200 23.7-21.0 

LM 5 (lower midland 
livestock-millet zone) 700-910 24.0-22.9 

IL 5 (lowland livestock 
-millet zone) 610-700 24.7-24.1 

Description of symbols: 

UH: upper 
Lil: lower 
UM: upper 
LM: lower 
IL: inner 

highland zone 
highland zone 
midland zone 
midland zone 
low land zone 

0: per humid 
1: humid 
2: sub-humid 
3: semi-humid 
4: transitional 
5: semi-arid 

Source: Jaetzold et al.(1983) 

1.3 Natural vegetation and present land use 

Annual average 
rainfall (mm) 

1700-2600 

1500-2400 

1500-2400 

1400-2200 

1000-1600 

800-1200 

600-900 

500-850 

The natural vegetation and landuse are useful indicators of climatic and 
soil conditions; however these ware not surveyed separately during the 
present study. Nonetheless a general trend was noted. 

The natural vegetation of the survey area changes from a dense, tropical 
rain forest type vegetation on the footslopes of Mt. Kenya where rainfall is 
higher to more open shrubland or savannah type vegetation in the lower areas 
where rainfall is more erratic. 

The major landuse types of the area are related mainly to the climate. 
In higher altitudes, due to higher rainfall reliability, perennial crops are 
grown. Seasonal cultivation of annual crops and grazing are practised in 
lower altitude areas. In cooler and humid areas near Mt.Kenya mainly tea is 
cultivated. Tea is gradually replaced by coffee as altitude decreases. Mixed 
farming is mainly practised in the transition zone between cool and warm 
extremes. In mixed farming 1 long term crops such as tea, coffee and fruit 
trees are grown together with short term crops such as maize, cassava and 
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vegetables. This type of landuse is gradually replaced by seasonal and 
shifting cultivation towards the east, where the cropping season is shorter. 
Cotton, maize sorghwn, millets are the main crops grown here. 

1.4 Geology and parent material 

The two major features of the geology of Kenya are the Basement complex 
and the Rift Valley with its accompanying volcanism (Veldkamp & Visser, 
1986). The study area extends from the basement system to the volcanics at 
the edge of the rift system. The eastern part of the area consists mainly of 
rocks of the Precambrian Basement System comprising granitic and gneissic 
rocks for the most part. 0 The western part consists of the younger, 
predominantly Tertiary volcanic lahar flows from Mount Kenya. Quaternary 
colluvial and fluviatile deposits may also be found over a relatively minor 
part of the area. Towards the outer reaches of the basalt flows where these 
have filled farmer river beds there has been inversion of the landscape by 
preferential erosion of the less resistant rocks around the basalt flows in 
the stream beds so that at present the basalts form the higher·parts of the 
landscape. 

1.5 Geomorphology 

Two braad geomorphological regions can be recognized in the area viz. the 
footridges associated with the volcanic rocks on the footslope of Mount Kenya 
and the planation surf ace on basement rocks at the lower al titude level. 
Within these braad regions the following landforms have been distinguished in 
this study. 

(a) mountains (M) 
(b) hills (H) 
(c) mountain footslopes (F) 
(d) mountain footridges (R) 
(e) plateaux (L) 
( f) up lands (U) 

A brief description of these landforms is given below. As much as possible 
the definitions adapt.ed by the Kenya Soil Survey ( van de Weg, 1978) have 
been adhered to. 

a. Mountains 

Mountains are def ined as elevations of land that rise more than 300 m above 
the adjacent land surface. They not only occur as an isolated features but 
may also form chains as exemplified by the long north-south oriented ridge 
of the Kijege·Nyamatu-Kibiro-Kierera association parallel to Tana river. 

b. Hills 

Hills are elevation of land that rise less than 300 m above the general 
level of the adjacent land. They commonly have rocky summits in the study 
area. 

c. Mountain footslopes 

This refers to the slope at the foot of the mountains and some of the 
bigger hills. They are transitional geomorphological units from mountains or 
hills to the adjacent land. They occur as elongated strips parallel to the 
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mountain chains or as concentric strips around solitary mountains or hills. 
Debris coming from corresponding mountains or hills are accumulated mainly by 
gravity in these units. 

d. Plateaux 

Plateau>< are the relatively flat tracts of land bounded at least on one 
side by a scarp. In the study area plateaux are generally associated with 
remnants of volcanic rocks that are part of the volcanic infills in former 
river beds. 

e. Mountain footridges 

Mountain footridges may be defined as dissected footslopes. In the study 
area footridges are associated with Mount Kenya and have an east-west 
orintation. They are parallel ridges separated by deep valleys thus giving 
rise to a parallel drainage pattern. 

f. Uplands 

Uplands can be defined as erosional surfaces or former accumulation 
surfaces which are undergoing erosional processes of moderate to slight 
intensity. Uplands have general slope ranges of 0-16%. Some of these units 
within the study area can be considered as peneplains since many flat to 
gently sloping remnants of the former original surface are still found, more 
or less at the same level. 
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CHAPTER 2 
SOILS 

In this chapter the relationship of the soils to landforms and parent 
material is described. The various combinations of landform, parent material 
and soils are the mapping units recognised in the survey; 24 units were 
defined. 

2.1 Summary of survey methods 

This study was carried out in two stages. The first was the recon-
naisance survey covering completely the designated area, while the second 
stage was a semi-detailed study of a selected part of the study area. The 
area for semi- detailed survey was chosen not on the basis of high agri
cultural potential but rather because i t showed more variations. This was 
considered important for training purposes. 

For the study, aerial photograph interpretation maps were superimposed on 
geological information of the area as provided by Schoeman(l951). Aerial 
photographs at 1: 50 000 and 1: 12 500 were used for the reconnaisance and 
semi- detailed surveys respectively. 

Field traverses were planned on the basis of the preliminary 
interpretation of aerial photographs, and the actual locations of observation 
sites were selected mainly on the basis of visual evidence of soil/landscape 
changes. 

Routine soil observations were made by auger hole descriptions. 
Representatives sites for the various land units were selected for profile 
descriptions; a total of 40 profiles were described. From these profile 
pits samples were collected for pH determination in 1:2.5 soil:water 
suspension. The soils were described according to the FAO guidelines for 
soil profile descriptions (FA0,1977) as adopted by the Kenya Soil Survey. 

For the semi-detailed survey aerial photographs at 1:12 500 were 
available. However, their interpretation was difficult due to the subtle 
and intricate variability of the area. In general very little detail could 
be added to the results of the reconnaisance survey on the basis of 1:12, 500 
scale. Therefore in this report only the results of the reconnaisance 
study, published at the scale of 1:100,000, are discussed. 

2.2 The soil map legend. 

The soil mapping legend has a three-level hierarchical structure as 
fo11ows: 

level I: 
level II: 
level III: 

physiography 
parent material 
soil properties 

Due to the scale of the mapping, physiography comes at the highest level. 
The physiography symbol comprises one or two letters depending on whether or 
not the major landform unit has been subdivided. The first letter (in upper
case) stands for the major landform while the second lette'r represents a sub
division mainly on the basis of position within the major landform unit. The 
following symbols are used to designate the physiographic units: 
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SYMBOL 
M 
F 
H 
L 

u 
R 

MAJOR LANDFORM 
Mountains 
Mountain footslopes 
Hills 
Plateaus: 

Up lands 
Mountain footridges: 

SUBDIVISION 

t summits 
c escarpment 

t 
s 
b 
m 

summit 
major valley sides 
major valley bottoms 
with minor valleys 

Parent mate rial (the geological substratum) is considered at the second 
level. The symbols for the parent material are: 

B Basalt 
G Hornblende gabbro and granulite complex 
G Granite 
I Lahar 
W Gneiss complex 
V Fluvial/colluvial material 
X Colluvium of mixed or unknown composition 

A symbol for the important differentiating chracteristics of the soil make 
up the last part of the legend symbol. This is a two-letter symbol where the 
first letter stands for the major col or grouping (reflecting the drainage 
status of the soil) and the second for a depth class. The color symbols used 
are: 

r 
b 

red (dark red, red, yellowish 
brown (brown, dark brown, 
yellowish brown) 

The symbols for the depth classes are: 

THICKNESS (cm) 
0 - 50 

50 - 80 
> 80 

OVER ROCK 
p 

p 

OVER MURRAM 
M 
m 

red) 
dark reddish 

DEPTH CLASS 
shallow 
moderately deep 
deep/very deep 

For deep and very deep soils the depth symbol is omitted. 

brown, dark 
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Example: 
Ltlbp 

________ 11111 _______ _ 
1 11111 1 
1 1 111 1 1 

PLATEAU 1 1 1 1 
1 1 1 1 

SUMMIT 1 1 1 
ON LAHAR 1 1 

2.3 General distribution of the soils 

1 1 
BROWN SOIL 1 

1 
MODERATELY DEEP 

TO HARD ROCK 

The study area falls in to two major landform regions viz. the footridges 
(in effect the dissected footslopes of Mt. Kenya) consisting of intermediate 
volcanic rocks and the mostly undulating planation surface over the basement 
complex comprising mostly acid rocks. (Within this planation surface a number 
of landforms do occur such as mountains and associated footslopes, plateaux, 
river plains, and uplands but these do not require mention at this stage.) 

The major soil areas coincide very well with these geology-landform 
regions. The footridges carry deep, red, well drained non-stony non-gravelly 
friable clays. On the planation surface the soils show marked variations in 
depth, stoniness, gravelliness and ether characteristics. In comparison with 
the soils of the footridges they are in gener al less deep, more eroded and 
less gravel-free. 

2.4 Description of the soil units 

The account which follows presents a description of the soils within the 
context of physiography and parent material since these have been found to 
have a strong determinative influence on the distribution of soils in the 
area. (This statement is not meant to exclude the influence of ether soil 
forming factors.) 

Descriptions made in this chapter of soil color are based on the Munsell 
soil color charts. Both soil co lor and consistence given in this chapter 
refer to the rnoist state. For each soil unit a tentative classification in 
the FAO-Unesco system for the soil map of the world (FAO, 1985) is given 
based on soil profile descriptions and judicial estimates of some properties 
e.g. base saturation, amount of hwnus, etc. 
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2.4.l Soils of the mountain footridges 

The geology of the footridges is fairly constant. They all consist of 
intermediate lahars. Differences in soils in this landform are mainly due to 
the position in which where they are formed. Thus three kinds of soil-forming 
material have been distinguished: residual we.athered parent .rock on the 
summits, colluvial deposits at the base of major slopes and mixed colluvial 
and weathered parent rock on the major slopes. 

2.4.1.l Soils formed on residual weathered parent rock (RtI) 

These soils are very deep (> 120 cm), well drained and porous. The 
topsoils are (very) dusky red and dark reddish brown, loose to friable clay 
with weak sub-angular blocky structure occasionally breaking into crumbs. 
Subsoils are (dark) red and dark reddish brown friable to firm clay with 
moderate (sub-)angular blocky and weak prismatic structure breaking to 
angular blocky structure. The soils have many shiny ped faces. 

They have been classified as Nitosols and are mapped in unit RtI. The 
mapping unit is characterised by flat to undulating topography (0 7 % 
slope) with slight to moderate surface sealing and crusting. The unit has 
slight to moderate sheet and gully erosion. It covers about 12,700 ha. 

2.4.1.2 Soils formed on mixture of colluvium and residual weathered parent 
rock (Rslb) 

These soils vary in depth from skeletal to very deep and 
excessively drained. They are generally (slightly) gravelly, 
stony on the surface. Due to the very steep slopes (30% to over 
they are highly susceptible to water erosion. 

are well to 
bouldery or 
100% slopes) 

The topsoils are dark reddish brown, loose to friable clay wi th weak to 
moderate subangular blocky structure frequently breaking into crumbs or 
granules. Subsoils are (<lark) reddish brown very friable to very firm clay 
having weak to strong (sub-)angular blocky structure. 

Separation of the <leep from the shallow phase has not been possible at the 
scale of the study so these soils are mapped as a complex association in unit 
Rsib. The characteristics of this unit are: rolling to mountaineous 
topography (10 - 60 % slope), slight surface sealing and crusting, moderate 
to severe sheet, rill and gully erosion. It covers about 3,400 ha. 

2.4.1.3 Soils formed on colluvial deposits (Rblb, Rmib) 

These soils are formed on colluvium that has accumulated in the valley 
bottoms from the adjacent slopes (and scree faces?). Even though they occur 
in valleys most of which have perennial rivers, the slopes are so steep (over 
10%) that the proximity of the streams have little impact in terms of 
moisture additions and soil processes. 

The soils are very deep (over 120 cm), moderately well to well drained and 
may be slightly gravelly or stony on the surface. Topsoils are dark reddish 
brown to dark brown loose to friable clay with strong granular structure. 
Subsoils are (dark) reddish brown to dark brown very friable to firm clay 
with weak to moderate (sub-)angular blocky structure. Soft iron/manganese 
concretions are common in the subsoil. They are mapped as Rbib. 



11 

The soils developed in nearly flat, wi.de bottom lands are deep (>80 cm) and 
well drained. They frequently are slightly stony on the surface. 

They have loose to very friable clay topsoils with weak sub-angular blocky 
and moderate granular structure. Subsoils are very friable to firm clay with 
moderate to strong sub-angular blocky structure. 

They are classified as Haplic Acrisols and occur in mapping unit Rrnlb. 

Mapping units: 
Rbib:Undulating to hilly (2 - 22 % slope), slight surface sealing, crusting 
and cracking, slight to moderate sheet, rill and gully erosion. Areal extent 
about 700 ha. 

Rrnib:Nearly flat to undulating (1 - 8% slope), slight to moderate surf ace 
sealing and cracking, slight sheet erosion. Areal extent about 4,200 ha. 

2.4.2 Soils of hills and mountains (Mand H) 

Undifferentiated shallow, stony and bouldery soils. 

2.4.3 Soils of the mountain footslopes (F) 

These are soils occurring on the footslopes of hills and mountains. They 
are presumed to have developed from colluvial material derived from the tops 
of these hills and mountains and, to a lesser extent, may be developed as a 
result of residual weathering in place of the parent rock. 

The geology of these hills and mountains is mostly granitic rocks and what 
has been described in geological studies as complexes of hornblende, gabbro 
and granulites (Veldkamp & Visser, 1986). These geological variations, 
however, are not clearly reflected in the kind of soils that have developed. 

The soils are shallow (20 to 50 cm to parent material) well to somewhat 
excessively drained and are(slightly) gravelly, stony, bouldery or rocky on 
the surface. They are generally strongly eroded. 

They have dark (reddish) brown, very friable to firm sandy clay to clay 
topsoils with weak angular blocky structure. The subsoils are dark reddish 
brown to dark red, very friable to firm, sandy clay to clay with moderate 
angular blocky structure. 

They have been classified as Dystric Cambisols and mapped in unit F with 
undulating to rolling topography (2 - 10 % slope), slight to moderate surface 
sealing, crusting and cracking in some parts and slight, occasionally severe, 
sheet erosion. The unit has an aerial extent of about 4,700 ha. 

2.4.4 Soils of the plateaux and associated escarpments (Lt, Le) 

The soils on the plateau and their escarpments are generally gravelly, 
occasionally right from the surface. Moreover, on the escarpments the soils 
tend to be quite shallow and bouldery. 

2.4.4.1 Soils developed on lahars and phonolites (Ltibp, Lclbp) 

They are shallow to moderately deep (depth ranges from about 20 - 90 cm to 
bedrock or gravel), well drained, dark (reddish) brown sandy clay to clay, 
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comrnonly gravelly to very gravelly (murram) below depths of between 15 and 
100 cm. They have a moderate or weak crumb structure in the topsoil as well 
as in the sub-soil. 

They have been classified as dystric and Mollie Leptosols and Haplic 
Phaeozems. They occur in mapping units 1t1lUl. (the plateau summits) and Lcibp 
(the escarpments). 

Mapping units: 
Ltibp :Almost flat (0 - 2 

sealing, crusting and cracking, 
about 200 ha. 

% slope) with slight to moderate surface 
slight sheet and gully eros ion. Cover age: 

Lcibp: Undulating (5% slope) with moderate sheet eros ion. Ex tent: about 200 
ha. 

2.4.4.2 Soils developed on basalt (LtBr, LcBrM) 

These are <leep (over 120 cm) well drained soils having dark reddish brown 
topsoils and yellowish red subsoils. They are generally continuously gravelly 
(occasionally stony) clays with weak subangular structure which readily falls 
into crumbs, especially in the subsoil. 

On the escarpments the soils are shallow. 

These soils have been mapped as LtBr and LcBrM and are classified as 
Dystric Cambisols and Regosols. 

Mapping units: 
LtBr: Flat (slope approximately nil) with slight surface sealing. 

Areal extent about 200 ha. 

LcBrM: Nearly flat (about 1% slope) with slight surface sealing, crusting 
and cracking. Slight sheet erosion. Area! extent approximately 100 ha. 
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2.4.5 Soils of the uplands (U) 

2.4.5.l Soils developed on granitic rocks (UG) 

These soils show very marked variations due to the influence of basaltic 
material from the adjacent remnants of plateaux. These materials have been 
mixed together with the granitic material of the basement complex to various 
degrees. The soils 1 then, can only be described as a complex. 

Nonetheless the soils vary from moderately deep to deep (50 - 120 cm to 
parent material). They are well drained to somewhat excessively drained with 
dark reddish friable sandy clay loam to clay topsoils having weak to moderate 
crumb and sub-angular blocky structure. Subsoils are dark red to reddish 
brown friable to firm clay with moderate sub-angular or angular blocky 
s tr.uc ture . 

They are classified as Acrisols and Cambisols and occur in mapping units 
UGb and UGr. 

Mapping units: 
UGb: Flat to rolling topography (slope between 0 and 10%) with 

slight to moderate sheet, occasionally rill and gully erosion. Areal extent 
is approximately 2,100 ha. 

UGr: Undulating to rolling (3 - 10% slope) with slight surface 
sealing, crusting and cracking. Same sheet erosion occurs in most of the 
mapping unit, occasionally even slight rill and gully erosion. The unit 
covers about 500 ha. 

2.4.5.2 Soils developed on gneiss complexes (UW) 

These soils are moderately deep to deep (40 to 100 cm to parent material) 
and well to excessively drained. Soil surfaces are (slightly) gravelly, stony 
or bouldery. Stone lines are common. 

They have dark reddish brown (very) friable clay topsoils with weak to 
moderate sub-angular blocky structure occasionally breaking into crumbs. 
Subsoils are (dark) reddish brown to dark red, (very) friable to firm clay 
with weak to moderate (sub-)angular blocky structure. 

They are classified mostly as Dystric Cambisols and occur in mapping units 
illL UWb, UWbp, UWr and UWrp. 

Mapping units: 
UW: Rolling (about 10% slope) with moderate surface sealing, 

crusting and cracking; moderate sheet, gully and rill erosion. Areal extent 
about l, 200 ha. 

UWb: Undulating (slope about 5%); moderate surface sealing, cracking 
and crusting; moderate sheet and rill eros ion. Areal extent: approxirnately 
1,100 ha. 

UWbp: 
sealing and 
eros ion, is 
erosion. The 

Nearly flat to undulating (1 8% slope); slight surface 
cracking in most of the mapping unit. Sheet, sometimes rill 

common in the unit; some parts are severely affected by sheet 
unit extends·over about 2,200 ha. 
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UWr: Undulating (2 - 8% slope) with slight surface sealing in some 
parts. Slight gully or moderate sheet erosion. Areal extent about 2 800 ha. 

UWrp: Undulating (2 
sealing and cracking, slight 
extent approximately 300 ha. 

5% slope) with slight to moderate surface 
and occasionally severe sheet erosion. Areal 

2.4.5.3 Soils developed on lahar and phonolites (UI) 

They are <leep (over 1.2 m to parent material), gravelly to very gravelly, 
well drained soils. Topsoils are (very) <lark brown very friable or friable 
clay with moderate sub-angular blocky or crumb structure. The subsoil is dark 
reddish brown friable to firm clay having a moderate or weak sub-angular 
blocky structure but occasionally the deeper subsoil may be massive. 

Generally these soils do not have a diagnostic horizon other than a 
structural or color-B horizon and are classified as Dystric Cambisols. 

They have been mapped in units UI, Uibp and Uir. 

Mapping units: 

UI: Undulating to rolling (4 - 10% slope) with slight surface 
sealing and occasional cracking and moderate sheet erosion in many parts of 
the unit. It covers about 4,400 ha. 

Uibp: Flat to rolling (O - 12% slope); slight to moderate surf ace 
sealing and cracking. Many parts are affected by slight sheet erosion. 

Uir: Undulating to rolling (6 - 14% slope); moderate surface sealing 
and slight cracking; slight to moderate sheet, rill and gully erosion in some 
parts. Area! extent: approximately 500 ha. 

2.4.5.4 Soils developed on basalt (UR) 

These soils are <leep (over 90 cm to parent material), well drained with 
<lark reddish brown topsoil and <lark red subsoil. Topsoils are friable to very 
friable clay with moderate crumb or subangular and granular structure. 
Subsoils are friable or very friable clay having a moderate granular or 
sub-angular blocky structure. 

They are generally gravelly from a depth of less than 50 cm. 

They are classified 
undulating topography 
moderate sheet erosion. 

as Dystric Cambisols occur in mapping unit UBr with 
(about 3% slope) and slight surface crusting and 
The unit extends over approximately 1,000 ha. 

2.4.5.5 Soils developed on colluvium of mixed or unknown composition (UX) 

These soils are formed in landscapes which might be loosely described as 
"inter-montane plains". The adjoining higher-lying lands (hills, plateaux) 
consist of various geological nature and all contribute materials in these 
are as 

The soils are moderately <leep to deep (50 cm or more to bed-rock or parent 
material) and well drained. They may be gravelly in the subsoil and 
occasionally slightly stony on the surface. The topsoils are dark (reddish) 
brown very friable sandy clay to clay with strong to weak granular and crumb 
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structure; subsoils are dark reddish brown friable clay with moderate angular 
blocky structure. They may be slightly calcareous. 

They have been classified as Dystric Cambisols .. They occur in mapping unit 
UX. It has a nearly flat to undulating topography (l - 8% slope), slight 
surface sealing and cracking in some parts. Same parts have some sheet (and 
rill) erosion. The unit covers about 400 ha. 

2.4.5.6 Soils developed on fluviatile deposits with influence of colluvial 
material (UV) 

These soils are formed on old river terraces. Due to the reduction of 
fll\viatile farces in the present-day hydrological regime, the soils were 
later subjected to colluvial processes. 

The soils are deep and well drained. They consist of dark yellowish brown 
friable loamy sand topsoil with weak crumb structure and dark yellowish bron 
firm sandy loam to sandy clay loam subsoil having moderate prismatic and 
angular blocky structure. They frequently have a few fine angular gravels 
throughout the profile and stone lines are not uncommon in profiles farther 
away from contemporary stream channels. 

They are classified mostly as Dvstric Cambisols and mapped as UV. The 
topography is almost flat to undulating (1 -% slope). The unit is affected by 
slight to moderate surface sealing and sheet and rill erosion. It covers 
approximately l,200 ha. 

Table 3 below gives a summary of the areas covered by the various mapping 
units. 



Table 3: The extent of the mapping units given in hectares 
and as a percentage of the surveyed area. 

Mapping unit Synbol Cl.assification Acresge Percentage 
(ha) (of total area) 

1. Motmtain Footridges 
Soils on 
- - weathered parent rock RtI Nitosols 12 700 23 
- - mixture of colluviun Rsib Nitosols 3 <\00 6 

a00 residual weathered 
rock 

-- colluvial deposits Rbib 700 1 
Rmib Haplic Acrisols 4 200 8 

2 . Mruntain Footslopes F Dystric Canbisols 4 700 9 

3. Plateax a00 associated 
Fscarprents. 
Soils on 
- • lahars a00 phorolites 

~ 
Mollie leptosol 200 0.4 
Haplic I'haeozem 200 0.4 

-- basalt LtBr Dystric Canbisol 200 0.4 
LtBd! Regosols 100 0.2 

4. Uplarrls 
Soils developed on 
-- granitic rocks l(,b ocrisols 2 100 4 

U'.k Canbisols 500 1 
-- greiss c~lex lM Dystric Canbisols 1 200 2 

Wb " 1100 2 

~ " 2 200 4 

" 2 800 5 
lMrp " 300 1 

- - lahar aOO phorolites UI Dystric Canbisols 4 <\00 8 

~ " ? ? 
" 500 1 

-- basalt UBr Dystric C'.ai!bisols 1100 2 
• - colluviun of mixed or ux Dystric Canbisols <\00 1 

unkrown ~ition w " 1 200 2 

5. Mountains aOO Hills 4 000 8 

Total ( estlirated) survey area 48 2COha. 
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CHAPTER 3: 
LAND EVALUATION. 

3.1 Concepts and methodology 

Land evaluation is the process of estimating the land performance when 
put to certain kinds of use. Soil surveys provide the basic information about 
soil and land characteristics to facilitate comparison of the requirements of 
land use types and the resources offered by the land. 

Due to limited data availability the method of evaluation adopted for 
this survey is a simplified qualitative land suitability evaluation for 
single-erop land use alternatives based on current suitability. 

The land use alternatives are based on labor-intensive rainfed farming 
of the present major crops of the area by smallholders with low capital 
resources, using intermediate levels of technology where certain inputs like 
fertilizers, insecticides and mechanical land preparation are employed on a 
modest scale. Measures against erosion may be taken but with low efficiency. 

The present land use is a mixed type where charcoal-burning, and grazing 
may be carried out on the same parcels of land used for crops. Moreover, 
spec ially in the low- alti tude are as, mixed cropping is common. 
Notwithstanding this complexity in land use, however, land evaluation in this 
report has been carried out for single erop land utilization types using five 

' of the most important crops in the survey area. These five are: 

1. tea (Camelia sinensis), 
2. coffee (Coffea arabica, C. canephora), 
3. cotton (Cossypium hirsutum), 
4. maize (Zea mays) and 
5. sorghum (Sorghum ssp.) 

The classification in this report follows the structure proposed in the 
framework for land evaluation of FAO (1976). The two suitability orders viz. 
suitable (S) and not suitable (N) are sub-divided into three suitability 
classes as follows:- · 

Class Sl: Highly suitable. 
Land having no significant limitations for sustained use, or having 
only minor limitations that will not significantly reduce productivity. 

Class S2: Moderately or Marginally suitable. 
Land having moderately severe to severe limitations for sustained 
use which will reduce productivity or increase the costs. 

Class N: Not suitable. 
Land having severe limitations which can 
defined level of management, or they are 
possibility of suscessful sustained use. 

not be corrected by the 
so severe as to prevent any 

Land suitability sub-classes are identified by the nature of the 
limitations that determined the classification. 

The study area falls under several distinct agro-ecological zones (chapter 
1) and on the basis of these a broad land suitability classification can be 
done. For this reason, as well as to make the data management easier, a 
hierarchical approach has been adopted resulting in the following partial 
land suitability classifications:-
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stage 1: Agroecological suitability 
stage 2: Soil physical suitability 
stage 3: Soil fertility suitability. 
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A comparison of the results of the partial suitabilities allows 
determination of the final land suitability for the land use alternatives 
under consideration. 

The final land suitability classification has been arrived at using the 
following basic principles:-

1. The most limiting factor determines the suitability at any 
stage and the most limiting classification of the three 
partial suitabilities detennines the final suitability class. 

2. The land mapping units M 
from the evaluation 
potential. 

(mountains) and H (hills) are excluded 
for their clearly low agricultural 

3. For the mapping units where representative soil profile 
descriptions are not available relevant land qualities have 
been estimated from augerhole observations and aerial photo 
interpretation. 

3.2 Agroecological suitability. 

For suitability classification on the basis of the agroecological zones 
the following land characteristics were compared against the land use 
requirements:- altitude, mean daily temperature and annual rainfall. 

The agro-ecological zones have been described in 
erop requirements are presented in table 4 and table 
classification of the agro-ecological zones. The 
classification of the land mapping units in the 
ecological zones only is presented in table 6. 

chapter 1. The general 
5 shows the suitability 
consequent suitability 
context of the agro-



Table 4: Gereral erop reguirerrents. 

------------------------------------------------------------------------
Requirarents for: Tea C.Offee C.Otton Ma:ize Sorghun 

------------------------------------------------------------------------
Altitllde (m) 1500-2200 1300-2000 < 1800 < 2400 < 2400 

Mean Daily T~. (C): optinun 2i-28 18-25 21-30 20-25 25 
acceptable range (13-30) (13-30) (15-40) (>15) (20-35) 

Anrual Rainfall 1500-1750 1500-2000 600-1200 600-800 

pH optimal: 4.5-5.5 5.3-6.0 7.0-8.0 5.5-7.0 5.5-6.5 
acceptable range: 4.0-6.0 4.5-7 .0 6.0-8.0 5.5-8.0 5.0-8.0 

Soil depth (cm) >180 >180 >100 50-100 40-150 

Table 5: Agroecolocical suitabilit;y classification. 

Agro ecological 
zore 

nu 

00 

lM2 

00 

IM3 

IM5 

IL5 

Tea C.Offee 

Sl S2 

Sl Sl 

S2 Sl 

Sl 

S2 

C.Otton 

N 

S2 

Sl 

Sl 

S2 

S2 

Ma:ize 

N 

S2 

Sl 

Sl 

Sl 

S2 

Sorgpun, 
millet 

N 

S2 

S2 

Sl 

Sl 
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Table 6. Agroecologicaj_ lam suitability classification 

Mapping t.mits AEZ's f\gl:oecological Suitability 
------------------------------------------------

Tea Coffee Cotton Maize Sorghum, 
millet 

---------------------------------------------------------------------------
M,H IM3 N S2 Sl Sl S2 

I.M4 N N Sl Sl S2 
1M5 N N S2 Sl Sl 

F IM3 N S2 Sl Sl S2 
lli4 N N Sl Sl S2 
1M5 N N S2 Sl Sl 
IL5 N N S2 S2 Sl 

RtI,Rsib un. Sl S2 N N N 
U1l Sl Sl N N N 
lM2 S2 Sl N N N 
00 N Sl S2 S2 N 
00 N S2 Sl Sl S2 

Rbib,Rmib lMl Sl Sl N N N 
lM2 S2 Sl N N N 
00 N Sl S2 S2 N 
IM3 N S2 Sl Sl S2 

LtThp, Lclbp, UBr, lli4 N N Sl Sl S2 
Wb,Wbp ,Wr 'lN 1M5 N N S2 Sl Sl 

ln>,illr 1M5 N N S2 Sl Sl 
IL5 N N S2 S2 Sl 

LtBr,LcB:d1,UWrp J.MS N N S2 Sl Sl 

UI 00 N Sl S2 S2 N 
IM3 N S2 Sl Sl S2 
I.M4 N N Sl Sl S2 

Uibp,UX 00 N S2 Sl Sl S2 
I.M4 N N Sl Sl S2 

Uir lM2 S2 Sl N N N 
00 N Sl S2 S2 N 
IM3 N S2 Sl Sl S2 

uw I.M4 N N Sl Sl S2 
IL5 N N S2 S2 Sl 

--------------------------------------------------------------------------
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3.3 Soil physical suitability. 

The classification of land suitability based on the physical properties 
of the land mapping units depends on many land qualities, but in the context 
of the survey area and in view of the detail of the data available the 
following land qualities have been considered relevant:-

1. rootability 
2. availability of water, and 
3. resistance to erosion 

3.3.l Rootability. 

The land quality rootability can· be inferred from the soil properties 
observed in the profile descriptions. Root growth in the soil may be limited 
by several physical and chemical factors. However, bearing in mind what has 
been said above concerning data availability, only the following factors have 
been used for rating this land quality: 

a. depth to substratum (soil depth) 
b. presence of physically restricting layer 
c. presence of layer with low moisture holding capacity e.g. sand or 
gravelly layers. 

Other root limiting factors 
toxic chemical layers, etc. 
found to be relevant in the 
limited by the shallowest of 

3.3.2 Availability of water. 

like high ground water table, swelling clays, 
are not considered because they have not been 
survey area. Rooting depth is considered to be 
any of the above phenomena when they occur. 

The availability of water to the plant is determined by the 
precipitation and evaporation during the growing season, by the soil water 
holding capacity and supply by capillary rise (Dijkerman, 1981). Rainfall has 
been used in the estimation of water availability. The rain was regarded as 
falling in one rainy season. However, for the necessary quantitative data, 
water holding capacities have been estimated on the basis of field judgement 
as being either low (L), moderate (M) or high (H). 



Table 7: Determination of the expected rooting depth. 

M.apping 
Units 

F 
RtI 
Rslb 
Rblb 
Rmib 
Ltibp 
I..clbp 
LtBr 
l..cBrM 
UBr 
Uli 

UGr 
UI 
Uibp 
Uir 
w 
uw 
illb 
illbp 
UWr 
UWrp 
Ux 

s 0 i 1 
depth 

(cm) 

45 
>(130-150) 
>140 
>140 
>130 
45-64 

>120 

>160 
105-120 

80 
85-120 
>120 

>135-150 

75-90 
50-80 
>160 
46-55 
>50 

Depth to 
physically 
restricting 
layer (cm) 

Layer With 
lJ:Jw Moisture 
Holding 
c.apacities 

No No 
No No 
No No 
No No 
No ID 
No No 

No No 

No No 
stores at No 

65 cm 
No No 
No No 
No at 30 cm 

No No 

No No 
No No 
No at 120 cm 
No No 
No No 

~ted 
Rooting 
Depth 
(cm) 

45 
>(130-150) 
>140 
>140 
130 
25-64 
<60 
120 
<120 
120 
65-120 

80 
85-120 
30-80 
120 
135-150 
80 
75-90 
50-80 
120 
55-100 
>50 

22 

Table 8 gives the rating of the land quality water availability based on 
texture, content of gravel and stones, the expected rooting depth and the 
estimated levels of soil water holding capacity. A combination of these 
factors results in one of three rating levels: high (1), moderate (2) and low 
(3). 



Table 8. E:stimation of water holding cwcitv of each mapping unit 

Mapping 
unit 

F 
Rtl 
Rslb 
Rblb 
Rmlb 
Ltlbp 
Lclbp 
LtBr 
LcBrM 
UBr 
UGb 
UGr 
UI 
Ulbp 
Ulr 
uv 
uw 
UWb 
UWbp 
UWr 
UWrp 
ux 

Texture 

se 
e 
e 
e 
e 
e,Siel 
e 
SeL 
SeL 
e 
se 
e 
e 
e 
e 
e 
e 
e 
e,seL 
e,se 
e 
se 

Expected 
rooting 
depth 
(cm) 

45 
>140 
>140 

140 
>130 

45 
<50 

120 
<50 

120 
90 
80 
100 
65 
120 
140 
80 
80 
65 
100 
80 
80 

Content 
of 
gravel 
and 
stones 

sgr 

gr 
gr,st 
gr 
vgr 
gr,st 
sgr 
sgr 
sgr 
vgr 

sgr 
gr,st 

sgr 
sgr 
gr 
sgr 

Water 
holding 
capacity 
estimate 

L 
H 
H 
H 
H 
L 
L 
L 
L 
L 
L 
L 
M 
L 
H 
M 
M 
M 
L 
L 
L 
L 

---- -- --- -- -- --------- -- - -- -- --- - -- ----- - ------

3.3.3 Resistance to erosion. 
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This land quality is considered as the capacity of the bare soil to 
resist eros ion by water. Wind eros ion is of minor relevance in the survey 
area. 

The intensity of erosion by water depends on rainfall erosivity, slope 
length and steepness, protective plant cover, soil erodibility and the use of 
conservation practices. Soil erodibility is a complex quality dependent on 
organic matter content, floculation index, s il t/clay ratio, bulk densi ty, 
etc., and since no data is available it has not been considered for rating 
this land quality. 



3.4 Result of 

Table 9. Resistance to water erosion 

Mapping Slope 
unit % 

F 6 
RtI 1-2 

Rsib 10 
Rbib 0-4 
Rmib 1 
Ltibp 0-2 

I..cibp 10-30 

Lt:Br 0 
LcBtM 10-30 

UBr 3 
u;b 2-10 

u::r 5 
UI 4-10 

Uibp 2 
Uir 4-10 
lN 2-6 

lM 2-5 
UWb 3-5 

Wbp 2-4 

UWr 1-8 

lMrp 3 

ux 5-9 

Slope 
length 

(m) 

300 
150-
2000 

50 
50 

700 

300 
100-
500 

300 
200-
500 

300 

100-
200 

200 

200-
500 

100-
300 

200 

Ehysiographlc Cbserved 
unit field 

erosion 

F slight 
Rt rone 

Rs m:xler. 
Rb m:xler. 
Rm rone 
Lt: rone-

sligj:lt 
I..c m:xler. -

severe 
Lt: rore 
I..c m:xler. -

severe 
u m:xler. 
u m:xler. 

u sligj:lt 
u rone-

m:xler. 
u rone 
u 
u sligj:lt-

m:xler. 
u 
u m:xler. -

severe 
u sligj:lt-

m:xler. 
u rone-

sligj:lt 
u sligj:lt-

m:xler. 
u m:xler. 

the soil physical suitability. 
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The last step in the physical suitability is the matching of the land 
qualities with the requirements of the crops in terms of soil depth, drought 
tolerance, water availability and erosion hazard. 

The physical land suitability classification is given in table 10. 



Table 10. Fst:Uration of soil -WVsical suitability 

Mapping AEZ 
unit 

fuysical larrl 
qualities 

E>q>ected Water Resist. 

Soil physical suitability 

root:ing avail. to Tea Coffee Cotton Moize Sorghun 

F 

depth( an) eros ion 

00 45 
rw. 
IM5 
IL5 

L 
L 
L 
L 

L 
L 
M 
M 

Nde 
Nde 
Nd 
Nd 

Ne 
Ne 
S2de 
S2de 

-------------------------------------------------------------------------------
RtI IHl. >130 H M Sl Sl Sl-S2e Sl-S2e Sl-S2e 

00 -150 H M Sl Sl 
lM2 H M Sl Sl 
00 H H Sl Sl Sl Sl Sl 
00 M H !« S2w Sl Sl Sl 

-------------------------------------------------------------------------------
Rslb IHl. >140 H L Sl Sl-S2e Ne Ne Ne 

00 H L Sl Sl-S2e 
lM2 H L Sl Sl-S2e 
lM3 H M Sl Sl Sl-S2e Sl-S2e Sl-S2e 
00 M M 1'<'1 Sl Sl-S2we 

-------------------------------------------------------------------------------
Rblb 00 >140 H M Sl Sl Sl-S2e Sl-S2e Sl-S2e 

lM2 H M Sl Sl 
00 H M Sl Sl 
00 M H 1'<'1 S2w Sl Sl Sl 

-------------------------------------------------------------------------------
Rrnib 00 >130 

U12 
00 
00 

Lt:Ibp ™ 25-65 
IM5 

klbp ™ <60 
IM5 

Lt.Br IM5 120 

I..cBrM IM5 <120 

UBr ™ 120 
1M5 

H 
H 
H 
M 

L 
L 

L 
L 

L 

L 

L 
L 

M 
M 
H 
H 

M 
H 

L 
L 

H 

L 

M 
M 

Sl 
Sl 
Sl 
1'<'1 

!« 

1'<'1 

Sl Sl-S2e 
Sl Sl-S2e 
Sl Sl 
S2w Sl 

1'<'1 

1'<'1 !« 

Sl-S2e 

Sl 
Sl 

Nd 

S2w 

Sl-S2e 

Sl 
Sl 

S2de 
S2d 

Sl 

Ne 

S2we Sl-S2e 
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Mapping 
unit 
-------

u::b 

UI 

Uibp 

J\EZ 

lM5 
!IS 

lM5 
!IS 

00 
IM4 

Feysical lan:i 
qualities 

-----------------------
Expected 
rooting 
depth(an) 
--------

65-
120 

80 

85-
120 

30-
80 

Water 
avai.l. 

L 
L 

L 
L 

M 
M 
L 

L 
L 

Resist. 
to 
eros ion 

M 
M 

M 
M 

L 
M 
M 

M 
M 

table 10. (cant) 

Soil physical suitability 

-----------------------------------

Tea Coffee 

Nw Nw 

Ndw Ndw 

Ndw Ndw 

Cotton 

Nw 

Ne 
S2de 
Nw 

Nw 

Maize Sorgpun 

S2we Sl-S2e 

S2c:Ml S2d 

Ne Ne 
Sl-S2de Sl-S2e 
S2we Sl-S2e 

S2c:M S2d 

-------------------------------------------------------------------------------
Uir U12 120 H L S2d S2de Ne Ne Ne 

00 H L S2d S2de Ne Ne Ne 
00 M M Nw S2c:M Sl-S2e Sl-S2e Sl-S2e 

1N IM4 135- M M Nw S2c:M Sl-S2e Sl-S2e Sl-S2e 
lM5 150 L M Nw Nw S2we Sl-S2e 

-------------------------------------------------------------------------------
1.M IM4 80 M M Ndw Nd S2de S2de S2d 

!IS L H Ndw Nw S2c:M 

Wb IM4 75- M M Ndw Nd S2de S2de Sl-S2d 
lM5 90 L M Ndw Nw S2c:Ml 

-------------------------------------------------------------------------------
!Mop 

UWr 

UWrp 

ux 

IM4 
lM5 

lM5 

50-
80 

75-
125 

55-
100 

00 >50 
IM4 

M 
L 

L 
L 

L 

L 
L 

M 
M 

M 
M 

M 

M 
M 

Ndw Nd 
Ndw 

Ndw Ndw 

S2de S2de S2d 
S2c:Ml 

S2we Sl-S2e 

S2c:Ml S2d 

S2we Sl-S2de 
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Sl 
S2 
N 
L 

3.5 

The symbols used in table 10 are as follows: 

Highly suitable d Limitations 
Marginaly suitable w Limitations 
Not suitable e Limitations 
low M moderate 

Soil chemical suitability 

in rooting depth 
in water availability 
in resistance 

H : high 
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The soil chemical suitability assessment is based on characteristics of 
major diagnostic horizons. Their characteristics are very much related to 
parent material, degree of weathering, pH, organic matter content. Therefore, 
it is possible to infer the natural fertility, toxicity problems, phosphorus __. 
fixation, etc. from these factors. Table ~shows the diagnostic horizons, .,,,,,.. 
fertility characteristics and fertility grade. 

Table 11: Fertility characteristics of some diagnostic horizons 

Diagnostic 
horizon 

SURFACE HORIZONS 
Mollie 

Umbric 

Ochric 

SUBSURFACE HORIZONS 
Argillic 

Cambic 

Fertility 
characteristics 

O.M.>1%, B.S.>50%, 
neutral, 

0.M.>1%, B.S.<50%, 
acidic1 
Al. toxici ty 
is probable. 

low in O.M. 

Grade 

1 

3 

4 

low activity 4 
clay 

contains some 2~3 

easily weatherable 
minerals. 

Each mapping unit was assessed in the following way: 

* Each soil profile was evaluated 
by grouping the dominant 
information of table 10. 

separately. A fertility grade was assigned 
soils of each mapping unit using the 

~·: The assessment of mapping units which occur as complexes was made by rough 
estimation, evaluating each profile separately and taking into account 
observed performance of the crops etc. 

* The matching with erop requirements was done hearing in mind those land 
characteristics which are critical for the land quality nutrient 
availability. These are listed in table ll. 

/ I 



'' The chemical land suitability classification is given in table 12. This 
table shows the matching of the land qualities for each mapping unit 
with the land use requirements. The erop requirements related to 
nutrient availability are shown in table ll. 

Table 12. Fertility reguirements of the crops 

----------------------------------------------------------------
tgleranc~ to syecific soil 

Grop pH range pH optimum acid conditions reguirem. fert. 

SORGHUM 5.0-8.0 5.5 6.5 moderate nitrogen MF-F 
TEA 4.0-6.0 4. 5 5.5 high nitrogen MF 
COFFEE 5.3 6.0 moderate VF 
MAIZE 5.5-8.0 low nitrogen MF-F 
GOTTON 6.0-8.0 7.0 8.0 low MF-F 

Explanation of symbols: 

MF moderately fertile F fertile VF very fertile 
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Tahle 13: Chanical larrl suitability classification 

-------------------------------------------------------------------------
SuitahilitV 

Mapping Classif. I1nrl Sorgj:lun Tea Coffee Maize Cotton 
unit charact. 

------- --- ------
RtI Rhodic/ O.M.>1% Sl Sl Sl Sl Sl 

rrollic B.S.>50% 
nitosol pH 6.5, 

mm.ired 
soils. 

Rsib haplic ditto. Sl Sl Sl Sl Sl 
Nitosol 

Rbib haplic 0.M.>1%, Sl S2 N Sl Sl 
Acrisol mm.ired 

soils. 
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Table 13 (cont" .) 

Mapping Classif. J..ani Sorg)iun Tea Coffee Ma:ize Cotton 
unit charact. 
------- ------- --- ------ ----- ------
Rmib Haplic ditto. Sl S2 S2 Sl Sl 

Acrisol 

Ltibp Mollie O.M.>1% Sl N Sl Sl Sl 
I.eptosol B.S.>50% 

neutral 
dark surface 
horizon. 

Lcibp Haplic ditto. Sl N Sl Sl Sl 
Hlaeozem 

LtBr Dystric low O.M., S2 N N N N 
Canblsol low B.S., 

acid. 

LcBrM Dyst:yric ditto. S2 N N N N 
Regosol 

UBr Thbric 0.M.>1% Sl S2 N S2 Sl 
Canblsol B.S.<i0% 

contalns 
"""'ther. 
mirlerals. 

Chranic low %0.M., S2 N N N N 
I.uvlsol/ low B.S., 
Canblsol contalns 
(*) """'ther. 

mirlerals 
(*). 

u::;r Olranic low %0.M., N N N N N 
I.uvlsol low B.S. 

UI Chranic O.M.>1%, Sl S2 N Sl S2 
I.uvlsol/ mm.tred 
Canblsol soils, 
(*) conta:ins 

"""'tehr. 
mirlerals 
(*). 

Uibp Dystric low %0.M. Sl S2 N S2 S2 
Canblsol 
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Table 13 (cont ... ) 
fupping Classif. lard Sor!'):un Tea Coffee Mai.ze Cotton 
unit charact. 

------- ------- --- ------ ----- ------
Uir Chranic O.M.>1%, Sl S2 N Sl Sl 

luvi.sol mm..rred 
soils. 

lN Haplic Low W.M., S2 N N N N 
Alisol/ low B.S., 
Chranic acid, 
Canbisol contains 
(*) weather. 

mirerals 
(*. 

Dystric Low W.M. N N N N N 
Canbisol/ 
Chranic 
luvi.sol 

Chrc:mic Low W.M., S2 N N S2 S2 
luvi.sol low B.~., 

low activ. 
clay. 

Haplic Low W.M. S2 N N S2 S2 
Canbisol/ 
luvi.sol. 
Dystric 
Canbisol 

Chranic Low W.M., S2 N N S2 S2 
luvi.sol/ low activ. 
Canbisol. clay, 
Dystric contains 
Canbisol weather. 
(*) mirerals 

(*). 

Dystric Low W.M. Sl S2 N S2 S2 
Canhisol 

ux: Dystric Low W.M. N N N N N 
Canhisol 

M ditto. N N N N N 

F ditto. N N N N N 

H ditto. N N N N N 

-------------------------------------------------------------------------



Mapping AEZ 
unit 

F IM3 
LM4 
1M5 
IL5 

Table 14. 

Tea 

Naf<W 
Nafdw 
Naf<W 
Nafdw 

F:inal land evaluation for single erop IDrs 

Suitability 
-----------

Coffee Cotton Maize Sorg):lun 
-------

Nfdw Nfdloe Nfde Nfe 
Naf<W Nfdloe Nfde Nfe 
Nafdw Nfdw Nfd Nfde 
Nafdw Nf<W Nfd Nfde 

--------------------------------------------------------------------------
RtI un. Sl S2a Na Na Na 

1.M1 Sl Sl Na Na Na 
U12 S2a Sl Na Na Na 
IM3 Naw S2aw Sl Sl S2a 

--------------------------------------------------------------------------
Rsib 

Rbib 

Rmib 

un. 
1.M1 
U12 
lM3 
IM3 

1.M1 
U12 
lMl 
IM3 

1.M1 
U12 
00 
IM3 

Sl 
Sl 
S2a 
Na 
Naw 

S2f 
S2a 
Na 
Naw 

S2f 
S2af 
Na 
Naw 

Sl-S2e 
Sl-S2e 
Sl-S2e 
Sl 
Sl 

Nf 
Nf 
Nf 
Nf 

S2f 
S2f 
S2f 
S2fW 

Nae 
Nae 
Nae 
Sl-S2e 
Sl-S2we 

Na 
Na 
S2ae 
Sl 

Na 
Na 
S2a 
Sl 

Nae 
Nae 
Nae 
Sl-S2e 
Sl-S2e 

Na 
Na 
S2ae 
Sl 

Na 
Na 
S2a 
Sl 

Nae 
Nae 
Nae 
Na 
Na 

Na 
Na 
Na 
S2a 

Na 
Na 
Na 
S2a 

--------------------------------------------------------------------------
Ltibp 

I..cibp 

LtBr 

I..cfü:M 

UBr 

LM4 
1M5 

LM4 
1M5 

1M5 

1M5 

LM4 
1M5 

1M5 
IL5 

Nafdw Nadw 
Nafdw Nadw 

Nafu Nafu 

Nafu NafW 

Naw 
Naw 

NafW 
NafW 

NcW 
NcW 

NfW 

NfW 
NfW 

Nd 
Nd 

NfW 

Nfwe 

S2fue 
S2fue 

Nf 
Nf 

S2ade 
S2d 

Nde 
Nde 

S2f 

Na 

S2a 
Sl-S2e 

S2fe 
S2fe 
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Mapp:ing AEZ 
unit 

UI 

Uibp 

Uir 

1N 

llX 

IMS 
IL5 

lM3 
IM3 
IM4 

ll12 
lM3 
IM3 

IM4 
IMS 

IM4 
IL5 

IM4 
IMS 

IM4 
IMS 

IMS 

IM3 
IM4 

Table 14 (cont ... ) 

Tea 

Naf 
Naf 

Naw 
Naw 
Naw 

Coffee 

Nafdw 
Nafdw 

Nfw 
Nfw 
Nafw 

Nadw Nfdw 
Nadw Nafdw 

S2afd Nf 
Na Nf 
Naw Nf 

Nafw Naf 
Nafw Nafw 

Nafdw Nafd 
Nafdw Nafdw 

Nafdw Nafd 
Nafdw Nafdw 

Nafdw Nafd 
Nafdw Nafdw 

Nafw Nafw 
Nafe Nafw 

Nadw Nafdw 

Nafdw Nfdw 
Nafdw Nafdw 

Sl : Hig)tly sui.table 
S2 : Marginaly sui.table 
N : Non sui.tabla 

Sui.tability 

-----------
Cotton 

Nfdw 
Nfdw 

Ne 
S2fde 
lM 

Nae 
Ne 
Sl-S2e 

Nf 
Nfw 

Nf 
Nfw 

S2fde 
lM 

S2fde 
S2afde 

Nfw 
Nfw 

f : Llmitations in fertility 

Maize Sorghun 

Nfw Nf 
Nfw Nf 

Ne Nae 
Sl-S2de S2ae 
S2we S2ae 

S2fdw 
S2fdw 

S2ad 
S2ad 

Nae Nae 
Ne Nae 
Sl-S2e S2ae 

Nf 
Nf 

Nf 
Nf 

S2fde 
S2fde 

S2afe 
S2fe 

Nf 
Nf 

S2afd 
S2fd 

S2fde S2afd 
S2fdwe S2fd 

S2f<re 
S2f<re 

S2afe 
S2fe 

S2f00. s2d 

Nf 
Nf 

Nf 
Nf 

w : Llmitations in water availability 
a : Llmitations in agcoecology 
d : Llmitations in root:ing depth 
e : Llmitations in resist:an::e to erosion 
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3.6 Result of the land suitability evaluation. 

The final land sui.tability classification is given in Table 14. It is 
arrived at by comparison of the results obtained in the agroecological, soil 
physical and soil chernical partial suitabilities. The final suitability class 
is determined by the most limiting partial suitability. For suitability 
classes oter than Sl sub-classes are identified by their kind of 
limitation(s). The type of limitation are indicated by the following lower
case letters: 

a Agroecological limitation 
f Low nutrient availability. 
d Shallow rooting depth. 
w Low availability of water. 
e Erosion hazard. 

Agroecological limitations were not separately indicated because their 
improvement requires substantial capital investments not considered in the 
defined land use alternatives considered in this report. 

Although this study does not consider the improvement of the lirniting 
factors indicated in the suitability subclasses, their interpretation may 
prove useful by showing the nature of the limitations that have to be 
corrected in order to improve the land suitability. 

3.7 Gonclusions 

The results of the land suitability evaluation give an indication of the 
best land use alternatives to which the lands of the survey area can be put. 
It should be reiterated that this is a qualitative land evaluation based only 
on physical and environrnental factors, and the selection between alternative 
land uses must be determined by an evaluation which includes socio-economie 
considerations. Such an analysis is beyond the scope of the present study. 

Additionally, this study has been based on a limited data base, 
necessitating a high level of simplification and qualitative or subjective 
estimations in several steps of the evaluation procedure. 

The survey area clearly demonstrated the altitude-related zonation of 
the best suitable land use alternative(s) {crops) from the upper slopes of 
Hount Kenya to the lower lands in the eastern part of the area. The sequence 
af sui table crops wi th decreas ing alti tude is tea, coffee, cotton, maize 1 

sorghum and millet. The suitability zones frequently overlap, especially in 
the lower altitudes. • 

These findings seem to agree very well with the present land use which 
is presumably adapted to the soils and climatic conditions. 

This last remark would seem to indicate that improvement of management 
levels is the fundamental point for agricultural productivity in the survey 
area. 
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IROFilE DESQUPITCN 

Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classif ication 
Geology 
Local petrography 
(Parent material) 

:25/6/86; end of rainy season 
:A3 
:3572 E, 99683 N 
:1180 m 
:Suluvale,Magoggo,Zhu 
:Rsib 
:l!aplic nitosol 
: Mt Kenya volcanics 
:LaMr? 

Pnysiography :Mo..intain footridge 
Macro-relief :Rolling 
Slope (length, shape and pattern) :50 m,straight,regular 
Slope gradient : 10% 
Position on slope :Middle 
Meso- and micro-relief :mre 
VegetatiOn/ Larrllse :Arable land 
Erosion :Moderate slight 
Rock outcrops : mre 
Surface stoniness :none 
Ovetwash :mre 
Surface romff :Very slow 
Surface sealing/crusting/crack!ng :none 
Drainage Class : Well clrained 
Fl.ooding :mre 
Gr<ll.lr'<lwater level (actual) :> 1.40 m 
Preserce of salts/ alkali :mre 
Soil fauna :Termites 
EKpected rooting depth :>140 m 

Horizons 
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Ap 0-6 cm dark reddish bror.m (5 YR 3/3 moist, 5 YR 3/4 dry); clay; weak coarse subangular 
blocky breaks into strong very fire cruibs; slightly hard, very friable, slightly 
sticky and slightly plastic; many micro, many fine, canron mediun pores; many 
fine, canron irediun, few coarse roots; pH - 5.8; abrupt srrooth boundary to: 

Btl 6-35 cm dark reddish bror.m (5 YR 3/3) moist; clay; strong fine subangular blocky; hard, 
firm, sticky and plastic; many shiey ped faces; coom:m micro, few fire pores; 
many fine, few mediun, few coarse roots; pH - 5. 9; gradua.l. smooth boundary to: 

Bt2 35-94 cm dark reddish bror.m (2.5 YR 3/4) moist; clay; noderate coarse angular blocky; 
hard, firm, sticky and plastic; contiruous rroderately thick clay and manganese 
cutans; canron nûcro, few fine, few rrediun pores; few firn., few rrediun 1 few 
coarse roots; pH - 6.0; gradua.l. smooth boundary to: 

llC 94-140!- cm reddish brown (2.5 YR 4/4) moist; clay; rroderate coarse subangular blocky; hard, 
firm, sticky and plastic; broken rroderately thick clay and manganese cutans; 
coonon fine, coom:m mediun pores; few fine, few mediun, few coarse roots; pH -
5.9 . 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
i\uthors 
Soil !Mpping unit 
Soil classification 
Geology 
lDcal petrography 
(Parent material) 

:4/6/86; erd of rainy season 
: A2 
:3556 E, 99694 N 
: 1190 m 
:Sulu,Buss ,Magoggo, Szogi,Udaya,Mateos, Zhu 
:Rtl 
:Rhodic nitosol 
: Mt. Kenya volcanics 
:llihar 

fuysiography :Mo<mtein footridge 
Macro-relief :flat 
Slope (length, shape ard patten:>) :>2000 m,convex,single 
Slope gradient :1% 
Position on slope : Surmit 
Meso- ard micro-relief :rone 
Vegetation/ Lsr<luse : Arable lard, coffee 
Erosion :rone 
Rock ootcrops :rone 
Surface stoniness :rone 
Ovei:wash : rone 
Surface rumff :slcM 
Surface sealing/crusting/cracking :Sligj:lt sealing 
Drainage class :Well dra:ined 
Flooding :rone 
Grourrlwater level (acb.lal) :> 1.5 m 
Preseree of salts/ alkali :rore 
Soil fauna 
Expected rooting depth :>150 

Horizons: 

Ap 0 -20 cm 

Btl 20-62 cm 

Bt2 62-lSOt cm 

dusky red (2.5 YR 3/2) mist; clay; weak fire subangu1ar blocky; hard, 
friable, sticky ard plastic; many micro, many very fire, many fire, comron 
nediun por es; many fire, comron roots; pil - 6. 3; clear ard srrooth bourdary 
to: 

dark reddish broon (2. 5 YR 3/4) mist; clay; nediun moderate subangu1ar 
blocky; friable, sticky ard plastic; broken tb.in clay cutans, ccmron shiny 
ped faces; many micro, many very fire, many fire, ccmron nediun, few coarse 
por es; ccmron fire ard few nediun roots; pH - 4. 9 ; gradual ard smx>th 
bourdary to: 

red (10 YR 4/6) mist; clay; weak coarse carqiooni rO\.l!!)l prisms bre8ks into 
weak nediun angular blocky; friable, sticky ard plastic; broken tb.in clay 
cutans, ccmron sWnY ped faces; many micro, many very fire, ccmron nedium 
pores; few fire, few nediun roots; pH - 5.4; preserx:e of charcoal. 
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Date/ season 
Cbservation No . 
Coordinates 

:6/6/86; en:i of rairiy season 
: A5 
:3567 E, 99673 N 
: 1120 m El.evation 

Authors 
Soil !Mpjling unit 
Soil classification 
Geology 

: Sulu,Buss ,Magoggo ,Udaya ,Zl:u 
:Rblb 

1.ocal. petrography 
(Parent material) 
Fhysiography 
Macro-relief 

. Slope (length, shape and pattem) 
Slope gradient 
Position on slope 

:Haplic acrisol 
:Mt Kenya volcanics 
:Colluviun (l.ahar) 

:Mc>mtain footridge, 
:Hilly 
: 50 m, lirear, single 
:22% 
: l""3r 
:rom 

major valley bottan 

Meso- and micro-relief 
Vegetation/ l..aOOuse : Arable lso:l, ma.ize, sorghun, be8rls Erosion 

:Moderate sheet & rill 
Rock outcrops :rore 
Surface stoniress :Fairly stony 
Overwash : Very slight 
Surface ruroff :Rapid 
Surf ace sealing/crusting/cracking : Slight cracking 
Drainage class : Well drained 
flooding : rore 
Groun:lwater level (actual) :> 1.40 m 
Preseree of salts/ alkali :rore 
Soil fauna :rore 
Expected rooting depth : 140 cm 

Horizons: 

Ap 0 -15 cm dark bro<ltl (7 .5 YR 3/2) moist, br0\'1Il (7.5 YR 4/4) dry; clay; streng fi= 
grarular; soft, friable, slightly sticl<y and plastic; many fine, canron 
irediun pores; many fi.ra roots; pH - 5 . 6; abrupt srrooth boun:lary to: 

Btl 15 -60 cm dark reddish brOl'1Il (5 YR 3/3) moist, reddish b= (5 YR 4/3) dry; clay; 
we"1< coarse angul.ar blocl<y breaks into moderate fine subangu1ar blocl<y; 
slightly hard, finn, sticl<y and plastic; patchy thin clay cutans; many very 
fine, few iredim pores; few fine roots ; pH - 5. 6; gradual srrooth boundary 
to: 
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Bt2 60-100 cm dark reddish br0\'1Il (5 YR 3/4) moist; clay; moderate rrediun subangulr blocl<y; 
soft, friable, slightly sticl<y and plastic; braken thin clay cutans; ma.ny 
fine, few rrediun pores; few fine roots; rounled pieces of weat:hered volcanic 
rock; pH - 5.4; clear srrooth boundary to: 

BC 100-140!- cm b= (7 .5 YR 4/4) moist; clay; moderate rrediun subangu1ar blocl<y; soft, 
friable, slightly sticl<y and plastic; braken thin clay cutans; many fine, 
few coarse pores; rounled pieces of weathered volcanic rock; pH - 5. 3. 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
Geology 
Localpetrography 
(Parent material) 
fuysiography 
Macro-relief 
Slope (length, shape an:i pattem) 

: 25/6/86; erd of ralny season 
: Al4 
:3577 E, 99649 N 
: 1110 m 
: Suluvale ,Magoggo, 2hu 
:Rmlb 
:Haplic acrisol 
:Mt Kenya volcanics 
: Lahar colll.llliun 

: Minor valley jMcA.mtain footridge 
:Flat 

Slope gradient : 1 % 
Position on slope :Valley bottan 
Meso- an:i micro-relief :rore 
Vegetation/ Lm:luse : Arable lan:i 
Erosion :rore 
Rock rutcrops :rore 
Surface stoniress :rore 
Overwash :rore 
Surface ruooff :Very slow 
Surface sealing/crusting/cracking : Slig):tt cracking 
Drainage class :Well drained 
Flooding 
Groun:Jwater level (actual) 
Preserce of salts/ alkali 
Soil fauna 
Expected rooting depth 

Horizon.s: 

:rore 
:> 1.30 m 
:rore 

:> 130 cm 
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Ap 0-20 cm clark reddish brown (5 YR 3/2) rroist, clark reddi.sh grey (5 YR 4/2) dry; clay; 
soft, very friable, sticky an:i plastic; many micro, many very fire, many 
fire, ccmron rrediun, few coarse pores; many fire, many very fire, few rredium 
roots; pH - 5.9; clear smoth booMary to: 

Btl 20-40 cm 

Bt2 40-72 cm 

BC 72-130!- cm 

clark redish brown (5 YR 3/2) rroist; clay; rroderate coarse stibangular blocky 
an:i rroderate fire grarular;very friable, sticky an:i plastic; patchy thin 
clay cutans; many micro, many very fire, coomm fire, cauron rrediun pores; 
coomm fire, many rrediun roots; few stones; pH - 5. 7; gradual srooth 
booMary to: 

clark reddish brown (5 YR 3/2) ooist; clay; streng rrediun stibangular blocky; 
finn, styicky an:i plastic; breken thin clay cutans; many micro, many very 
fire, many fine, carmon mediun pores ; coom:m fire, many rediun, few coarse 
roots; pH - 5. 9; gradual srooth booMary to: 

dark reddi.sh brown (5 YR 3/3) rroist; clay; streng rrediun subangular blocky; 
finn; breken thin clay cutans; cauron micro, coomm very fire, few rrediun 
pores; few fine, few irediun, few coarse; quartz gravel; pH ""' 5 . 7 . 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil rnapping unit 
Soil classification 
Geology 
L:>cal petrography 
(Parent material) 
lliysiography 
Macro-relief 
Slope (length, shape an:i pattem) 

:4/6/86; en:J. of r8.Ïro/ season 
:AB 
:3602 E, 99705 N 
:1100 m 
: Sulu,Euss ,Ma.goggo, Szogi,Mateos ,Udaya, 2èn.L 
:RtI 
:Rhodic nitosol 
:Mt Keeya volcanics 
:Lahar 

:Mc..intain footridge 
:Uró.llating 

Slope gradient :2% 
Position on slope :Middle 
Meso- an:i micro-relief :rore 
Vegetation/ Lan:luse :Arable lan:i 
Erosion : Slight sheet 
Rock outcrops :rore 
Surface stoniress :rore 
Overwash :rore 
Surf ace xuooff : Very slow 
Surface sealing/crusting/cracking :Moderate sealing 
Drainage class : Well draired 
flooding :rore 
Grour<Jwater level ( actual) :> 130 m 
Presence of salts/ alkali :rore 
Soil fauna 
Expected rooting depth :>130 

l!orizons: 
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0-18 cm dusky red (2. 5 YR 3/2) mist; clay; ..,&:; mediun subangular blocky breaks 
into IIDderate fine cruihs; friable, sticky an:i slightly plastic; rnany micro, 
rnany very fine, many fine, few mediun pores; rnany fine roots; pH= 5.4; 
clear srrooth boundry to: 

Btl 18-54 cm 

Bt2 54-1'.JOf<m 

dark reddish brown (2.5 YR 3/4) lll)ist; clay; IIDderate coarse acwtlar blocky; 
friable, slightly sticky an:i slightly plastic; broken thin clay cutans, 
canron shhiy ped faces; many micro, rnany very fine, rnany fine, ccmron wedium 
pores; canron fine roots; pH - 5.8; gradual srrooth boundry to: 

dark red (10 R 3/6) IIDist; clay; lll?derate mediun acwtlar blocky; friable, 
sticky andslightly plastic;broken fine clay cutans, rnany shhiy ped faces; 
rnany micro, rnany veryfine, rnany fine pores; pH = 5. 2 . 



Date/ season 
d:>servation No. 
Coordinates 
Elevation 
Authors 

: 25/6/86; erd of rainy season 
:B15 
:3697 E, 99633 N 
:800 m 

Soil mapping unit 
Soil classification 
Geology 

: Suluvale ,Magoggo, Zhu 
:illr 
: Clu:ooá.c canbisol 
:Basement 

Local petrography 
(Parent material) 

:Gneiss c~lex 

lhysiography :Upl.and 
Macro-relief :Un::lulating 
Slqpe (length, shape an:i pattem) :100 m,convex,irregul.ar 
Slope gradient : 8% 
Position on slope :l..ooler 
Meso- an:i micro-relief :moe 
Vegetation/ Lsnluse :Grassl.and 
Erosion :~ 

Rock outcrops : rone 
Surface stortlness :moe 
Overwash :moe 
Surf ace ruroff : SlCM 
Surface sealing/crustillg/cracking : Sligjlt sealing 
Drainage class :Well dra:!rnd 
Flooding :moe 
Groundwater level (act:ual) :> 1.10 m 
Preserce of salts/ alkali :rore 
Soil fauna 
Expected rooting depth :90 cm 

Horizons: 

A 0-10 

Bwl 10-60 

cm clark brCMO. ( 7. 5 YR 3/2 m:>ist, 7. 5 YR 4/4 dry); sandy loam; weak coarse 
subangu1ar blocky breaks into strong very fine crurbs; sligptly hard, very 
friable, sligjltly sticky an:i sligjltly plastic; many micro, many very fine, 
many fine, ccmron irediun pores; many fine roots; pH - 6.4; abrupt snooth 
bourrlary to: 

cm dark red (2. 5 YR 3/6) roist, red (2. 5 YR 4/6) dry; sandy clay; DDderata 
coarse anguJ.ar blocky; hard, very friable, sligptly sticky an:i sligjltly 
plastic; m3l1Y micro, ma:ny fine, camon rrediun1 few coarse pores; few fire, 
few coarse roots; smtll anguJ.ar quartZ gravel; pH-6. 6; gradual snooth 
bourrlary to: 
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Bw2 60-9o cm clark reddish brCMO. (2.5 YR 3/4) roist, dark red (2.5 YR 3/6) dry; sandy 
clay; moderate coarse anguJ.ar blocky; hard very friable, sligjltly sticky an:i 
sligjltly plastic; many micro, many very fine, many irediun pores; few fine, 
few mediun roots; smtll anguJ.ar quartZ gravels; pH - 7 .4; abrupt broken 
bourrlary to: 

C 90-llOr cm gravelly sandy clay; structureless, single grain; very friable, sligjltly 
sticky ard sligjltly plastic; weathered gneiss rock; pH - 7. 7 . 



Date/ season 
Cbservation No. 
C.OOrdinates 
Elevation 
Authors 
Soil 1113pp:ing unit 
Soil classification 
Geology 
I.ocal petrography 
(Parent material) 

: 21/6/86; etrl of rainy season 
:Bl8 
:3702 E, 99658 N 
:780 m 
:Mateos, Suluvale , Szogi 
:lkbp 
: Clircrni.c canhisol 
:Baserrent 
:Greiss 

fuysiography :Uplarrl 
Macro-relief :Un:lulat:ing 
Slope (lengt:h, shape atrl pattem) :200 m,convex,irregul.ar 
Slope gradient : 3% 
Position on slope :Upper 
Meso- atrl micro-relief :rore 
Vegetation/ Larouse :Grasses & shrubs. Graz:ing 
&os ion : Slight sheet atrl rill 
Rock outcrops :Fairly rocky 
Surface stoniness :Stoey 
<Nerwash :rore 
Surf ace rumff : Rapid 
Surface sealing/crusting/cracki.ng : Slight sealing 
Drainage class : Well drained 
Flood:ing :rore 
GrCllll"Xlwater level (act:ual) :> 1.0 m 
Presence of salts/ alkali :rore 
Soil fauna :Termites 
Expected root:ing depth :50 cm 

!lorizons: 

42 

A 0-8 cm dark reddish broom. (5 YR 3/2 mist, 5 YR 3/4 dry); sardy clay loom; weak 
fire subangu1ar blocky; soft, very friable, run-sticky ard slightly plastic; 
mmy micro, coomm fire,few coarse pores; mmy fire, few irediun, few coarse 
roots; pH - 6.6; clear SllOOth boun:lary to: 

Bw 8-50 cm dark reddish brOIOtl (2.5 YR 2.5/4 mist, 2.5 YR 3/4 dry); slightly gravelly 
sardy clay loam; soft, very friable, ron-sticky atrl slightly plastic; mmy 
micro, coomm fire, few coarse pores; mmy fire, few IOO<li.un, few coarse 
roots; pH - 6. 9; abl'.\lpt irregular boun:lary to: 

C 50-lOOr cm Rotten rock (Greiss) 



PROFIIB DESCRJPl'ICN 

Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classifïcation 
Geology 
I.ocaJ. petrograptv 
(Parent material) 

:6/6/86; en:i of rainy season 
:Bl 
:3589 E, 99693 N 
:1120 m 
:Sulu,Buss,Magoggo,Szogi,Udaya,Mateos,Zhu 
:RtI 
:Mollie Nitosol 
:Mt. Kenya volcanics 
:Ulhar 

fhysiograptv. :Mountain footridge 
Macro-relief :Un:lulating 
Slope (length, shape ani pattem) :>150 m,convex, regular 
Slope gradient :2% 
Position on slope :middle slope 
Meso- ani micro-relief :none 
Vegetation/ I..an:luse :Arable 1an:i 
Erosion :none 
Rock outcrops :none 
Surf ace storrlness : none 
Overwash :Very sligj:lt 
Surface ruroff : Slow 
Surface sealing/crusting/cracking : Sligj:lt sealing 
Drainage class :Well draired 
Flooding :none 
Gr<X.U'Xlwater level (actual) :> 1.50 m 
Presenoe of salts/ al.kali :none 
Soil faura : Ants 
Expected rooting depth : > 1. 50 m 

Horizons: 

Ap 0 -10 an dark reddish brown (5 YR 3/2 moist, 5 YR 3/3 dry); clay; weak mediun 
carpoun:i rougj:l pri.sms breaks into strong fine cnnbs; hard, friable, sticky 
ani plastic; maey micro, maey very fire, maey fine , maey rrediun, coom:m 
coarse por es; maey very fine, maey fine, few coarse roots; pH = 5. 6; clear 
mooth bourdary to: 
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AB 10 -64 an dark reddish brown (5 YR 3/2 moist, 5 YR 3/3 dry); clay; moderate mediun 
subangul.ar blocl<y; hard, friable, sticky ani plastic; patchy thin clay 
cutans, camvn shllo/ ped faces; maey micro, camon very fine, maey fine, few 
mediun pores; maey fine, =mm coarse roots; pH = 5. 0; clear ani smooth 
bouMary to: 

Btl 64-102 an dark reddish brown (2.5 YR 3/4) moist, dark red (2.5 YR 3/6) dry; clay; 
moderate mediun subangular blocey; very hard, firm, sticey ani plastic; 
patchy clay cutans, coomon shllo/ ped faces; maey micro, coom:m fine, few 
mediun pores; coomm fine, few mediun roots; pH= 5.9; clear smooth bourdary 
to: 

Bt2 102-155+ an dark reddish brown (2.5 YR 3/4) moist, dark red (2.5 YR 3/6) dry; clay; 
moderate coarse 81\0)Jlar blocky; hard, firm, sligj:ltly plastic ani very 
sticky; coom:m shiio/ ped faces; maey micro, maey very fire, coom:m fine, 
camon mediun, few coarse pores; few small soft black n:xlul.es; few fire, 
coom:m mediun roots; pH= 6.3. 



Date/ season 
Chservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
Geology 
l.ocal petrography 
(Parent rnaterial) 

: 21/6/86; errl of rainy season 
:Bl7 
:3685 E, 99665 N 
:900 m 
:Mateos, Suluvale, Szogi 
:UJbp 
: Qu:anic luvisol 
:Basement 
:Gneiss cooçlex 

Ehysiography :Uplard 
Hacro-relief :Urdulating 
Slope (length, shape arrl pattern) :500 m,convex,regular 
Slope gradient : 2% 
Position on slope :Upper 
Meso- arrl micro-relief :none 
Vegetaticrn/ Imtllse : Arable & grasslard 
Erosion : Slight sheet 
Rock outcrops :Fairly rocky 
Surf ace st:oniness : Fairly stony 
<Nerwash : Very slight 
SUrface ruooff :Rapid 
SUrface sealing/crusting/cracldng : Slight sealing 
Drainage class : Well draired 
Flooding :none 
Groun:Jwater level (actual) :> 0.80 m 
Presence of salts/ alkali :none 
Soil fauna :Ants 
&qoected rooting depth : 80 cm 

llorizons: 

lAp 0-7 cm 

l.Bt 7-45 cm 

2C 45-57 cm 

clark reddish brown (5 YR 3/3 iroist, 5 YR 3/4 dry); clay; weak coarse 
subangu1ar blocky breaks into iroderate fine subangu1ar blocky; slightly 
hard, friable, sticky an:! plastic; canron micro, """\)' fine, few coarse 
pores; canron f:Lre, few mediun, few coarse roots; pH - 5.6; clear S1JDOth 
bounl8l:y to: 

dark reddish brown (2.5 YR 3/4) iroist, clark red (2 .5 YR 3/6) dry; clay; 
iroderate mediun subangu1ar blocky; slightly hard, friable, sticky and 
plastic; patchy thin clay cutans; n>my micro, mary fine, few coarse pores; 
IMI1}' fine, few mediun, few coarse roots; Hl - 6 .7; clear wavy bounl8l:y to: 

Gravel stone line 
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3Bt 57-80 cm dark reddish brown (2.5 YR 3/4) iroist, dark red (2.5 YR 3/6) dry; slightly 
gravelly clay; weak mediun subangu1ar blocky; slightly hard, friable, sticky 
and plastic; patchy thin clay cutans; IMI1}' micro, mary fine, few coarse 
pores; mary fine, few mediun, few coarse roots; pH - 6.9; abrupt irregular 
bounl8l:y to: 

3C 80-lOOr cm Rotten rock. 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil mappillg unit 
Soil classification 
Geology 
1.ocal petrography 
(Parent ooterial) 
Pnysiography 
Macro-relief 
Slope (length, shape an:i pattem) 

:25/6/86; errl of rainy season 
:B27 
:3682 E, 99636 N 
:795 m 
:Suluvale,Magoggo,Zhu 
:Lclbp 
:Haplic pbaeozem 
:Basement 
:Colluviun over alluviun 

:Scarprent 
: Urrlulatillg 

Slope gradient : 5% 
Position on slope :Lower 
Meso- an:i micro-relief :rore 
Vegetation/ L3oluse :Arable lan:i (millet) 
Erosion :Moderate sheet 
Rock outcrops :rore 
Surface stoniness : nore 
Overwash : rore 
Surface ruroff : Slow 
Surface sealing/crusting/cracldng : -
Drainage class :Well draired 
flooding :rore 
Gr""10:lwater level (act:ual) :> 0.90 m 
Preserce of salts/ alkali :rore 
Soil faum 
Expected rootillg depth 
Remarks 

Horizons: 

:30 cm 
:Red colluvial soil over stom line over grey alluviun 
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1A 0-30 cm dru:k brown (7. 5 YR 3/2 roist, 7. 5 YR 4/2 dry); gravelly clay; !Wderate 
coarse subangular blocky; very friable, sticky an:i plastic; mmy micro, mmy 
very fire, nany fine, coomm rredi.un, few coarse pores; nany very fire, IMl1}' 

fine, canron rredi.un, many coarse roots; smtllroun:led gravels; pH - 6.2; 
abrupt snnoth boualary to: 

2Bw 30-55 cm clark reddish brown (5 YR 3/3) roist; reddish brown (5 YR 4/3) dry; gravelly, 
stcny clay; weak rrediun subangular blocky an:i weak fire subangular blocky; 
sticky an:i plastic; many micro pores; few fire, few rredi.un, few coarse 
roots; basalt stones an:i gravels (stom line); pil - 7 .O; clear snnoth 
boualary to: 

3Bt 55-90!- cm clark brown (7.5 YR 3/2 roist, 7 .5 YR 4/2 dry); gravelly clay; !Wderate 
coarse angulE.r blocky; extra hard, very firm, very sticky an:i very plastic; 
breken thin clay (stress) cutans; few micro, few very fine, few fine, few 
rredi.un pores; few fire, few rrediun roots ; pH - 7. 0 . 



Date/ season 
Cbservation No. 
Coordirlates 
Elevation 
Authors 
Soil IMpping unit 
Soil classification 
Geology 
lDcal petrography 
(Parent IMterial) 
Ehysiography 
Macro-re lief 
Slope (length, shape ard pattem) 
Slope gradient 
Position on slope 
Meso- ard micro-relief 
Vegetation/ I.anduse 
Erosion 
Rock outcrops 
Surface stoniress 

:25/6/86; erxl of rainy season 
:B24 
:3757 E, 99695 N 
:690 m 
:Udaya,Szogi 
:Ulb 
: Qiranic luvisol 
:Basemmt 
:Gneiss 

:Uplard 
:Urxlulating 
:200 m,convex,irregular 
:3% 
:Upper 
:none 
:Arable & grasslarxl. 
: Severe sheet & rill, rroderate gully 
:none 
:Stony 

Overwash :none 
Surface rumff :Rapid 
Surface sealing/crusting/cracking :Moderate crusting & cracking 
Drainage class : Well draired 
flooding :none 
Grourowater level (actual) :> 0. 90 m 
Presence of salts/ alkali :none 
Soil fauna 
Expected rooting depth : 75 cm 

Horizons: 
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Btl 0-20 cm dusky red (10 R 3/4) rroist, dark red (2.5 YR 3/6) dry; clay; rroderate coarse 
subangu1ar blocky; hard, friable, very sticky arxl plastic; patchy thin clay 
cutans; =iy micro, lMl1Y very f:i.re, mny f:i.re, lMI1)' nediun, few coarse 
pores; canron very fire, ccmron f:ire, few nediun roots; pH - 6.4; gradual 
srrooth bourxlary to: 

Bt2 20-50 cm 

BC 50-75 cm 

c 75-90!- cm 

dark reddish broon (2.5 YR 3/4) llilist, dark red (2.5 YR 3/6) dry; clay; 
rroderate coarse subangular blocky; hard, friable, very sticky ard plastic; 
broken thin clay cutans; canron micro, lffiI\Y very f:ire, lMI1J f:i.re, =n 
nediun pores; few very f:ire, few f:i.re roots; pH - 6.8; clear srrooth bourdary 
to : 

red (2.5 YR 4/6 nnist, 2.5 YR 5/6 dry); slig)ltly gravelly clay; 
structureless massive; hard, friable, slig)ltly sticky arxl slig)ltly plastic; 
patchy thin clay cutans arourd gravels; comron f:i.re, few coarse pores; few 
f:ire roots; pH - 6.6; clear srrooth bourxlary to: 

rotten rock (gneiss) 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil rrapping unit 
Soil classif ication 
Geology 
l.ocal petrography 
(Parent matetial) 

:25/6/86; errl of rair'!Y season 
:B22 
:3745 E, 99665 N 
:770 m 
: Udaya, Szogi 
:UBr 
: llibric canhisol 
:Nyanbeni volcanics 
:Basalt 

fuysiography : Uplarrl 
Macro-relief · :Urxlulating 
Slope (length, shape ani pattem) :300 m,convex,regular 
Slope gradient :3% 
Position on slope :Upper 
Meso- ani micro-relief :rore 
Vegetaticrn/ Larrl.ise :Grasslarrl 
Erosion :Moderate sheet 
Rock outcrops :rore 
Surface stoniness :Very stony 
Overwash :rore 
Surface ruroff :Mediun 
Surface sealing/crusting/cracking : Sligj:lt crusting 
~ainageclass :~ll~ained 

Flooding : rore 
Gr()\.l[Ó;ater level (actl.lal) :> 1. 60 m 
Presen::e of salts/ alkali :rore 
Soil fauna 
E'xpected rooting depth : 120 cm 

Horizons: 

A 0-25 cm 

BG 25-55 cm 

dark reddish brown (5 YR 3/3 noist, 5 YR 3/4 dry); sligj:ltly gravelly, 
sligj:ltly stony clay; weak fine subangu1ar blocky breaks into weak very fine 
crwbs; soft, friable, sticky ani sligj:ltly plastic; many micro, many very 
fine, many fine, canron JOOdiun, few coarse pores; many very 
fine, many fine, few madiun roots; nurram gravel; pH - 4.0; clear smooth 
boun:lary to: 

dark red (2.5 YR 3/6) noist, red (2.5 YR 4/6) dry; gravelly clay; weak very 
fine subangu1ar blocky; soft, very friable, sligj:ltly sticky an:l sligj:ltly 
plastic; many micro, many very fine, canron rediun pores; many very fine, 
many fine, few JOOdiun roots; nurram gravel; pH - 5.8; clear smooth botnUary 
to: 
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Cl 55-85 cm dark red (2.5 YR 3/6) rroist, red (2.5 YR 4/8) dry; gravelly, stony, bouldery 
clay;structureless single grain; loose, sticky ani sligj:ltly plastic; few 
madiun por es; few very fine, canron fine roots; nurram gravel; pH - 5. 2; 
clear smooth boun:lary to: 

C2 85-160!- cm clark red (2. 5 YR 3/6) rroist, red (2.5 YR 4/6) dry; gravelly, stony, bouldery 
clay; structureless single grain; few fine roots; nurram gravel; pH - 5.4 . 



Date/ season 
Cbservation M>. 
Coordinates 
El.eva.tien 
Authors 

: 7 /6/86; erd of rainy season 
:B4 
:3725 E, 99658 N 
:800 m 

Soil mapping unit 
Soil classification 
Geology 

:Sulu,Buss,Udaya,Magoggo,Jordens 
:W 
: Clu:omic canbisol 
:Basement 

Local petrography 
(Parent material) 

: Gneiss & colluviun 

l'ritsiography :Uplarrl 
Macro-relief :Undul.ating 
Slope (length, shape ao:l pattem) :200 m, convex, regular 
Slope gradient : 6% 
Position on slope :Middle slope 
Meso- ao:l micro-relief :none 
Vegetation/ Lar<luse :Grasslarrl 
Erosion :Moderate sheet ao:l rill 
Rock outcrops :none 
Surf ace stoniress : Fairly stoey 
Ovei:wash :none 
Surface ruroff :Mediun 
Surface sealing/crusting/cracking :Moderate cUtSting 
Drainage class :Well drainad 
Flooding : none 
Groo.n:!water level (actual) : always deep, > 1. 35 m 
Preserce of salts/ alkali :none 
Soil fauna : tennites 
El<pected rooting depth : 135 cm 

Horizons: 

lA 0 -14 

lllw 14-32 

2C 32-55 

3Btbl 55-82 

cm dark reddish bre<on (5 YR 3/4) mist, reddish br<M1 (5 YR 4/4) dry; clay; 
nediun TI"Oderate cruros; very hard, friBble, sticky ao:l plastic; many micro, 
many fire, many nediun, pores; carmon fine roots; pH - 6.5; clear smooth 
bourrlary to: 

cm dark red (2.5 YR 3/6) mist, red (2.5 YR 4/6) dry; clay; TI"Oderate coarse 
stIDangular blocky; very hard,firm, sticky ao:l plastic; many micro, many 
fine, many nediun, few coarse pores; few fine roots; pH- 6.4; abrupt and 
wavy bourrlary to: 

cm dark red (2.5 YR 3/6) mist, red (2.5 YR 4/6) dry; very gravelly (stone 
line) clay; very hard, firm, sticky ao:l plastic; many micro, many fine 
pores; few fine, few coarse roots; pH - 6.2; abrupt wavy bourrlary to: 

cm dark red (2.5 YR 3/6) moist, red (2.5 YR 4/6) dry; clay; nediun coarse 
angular blocky; very hard, firm, sticky and plastic; pat:ccy' thin clay 
cutans; many micro, many fine, carmon nediun, few coarse pores; few fine 
roots; pH - 6.1; gradual smooth bourrlary to: 
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3Btb2 82-109 cm dark red (2.5 YR 3/6) moist, reddish bre<on (2.5 YR 4/4) dry; clay; weak fine 
stIDangular blocky; very hard, firm, sticky ao:l plastic; patchy thin clay 
cutans; many micro , many fine, many mediun pores; few very fine roots; pH -
7. 0; abrupt wavy bourrlary to: 

3C 109-135!- cm Rotten rock; pH - 7 .0 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
Geology 
l.Dcal petrography 
(Parent material) 

:25/6/86; en:i of raiey season 
:B25 
:3740 E, 99700 N 
:750 m 
: Foss ,Mateos ,Jordens 
:!Mr 
:Dystric Canbisol 
:.Basement 
:Gooiss 

fuysiography : Up land 
Macro·relief :Un:lulating 
Slope (length, shape ard pattem) :300 m,convex,regular 
Slope gradient :1% 
Position on slope : Sumd.t 
Meso· ard micro·relief :none 
Vegetation/ Larèuse :Arable land 
Erosion :none 
Rock outcrops : none 
Surface stoniress :Fairly stony 
Overwash :none 
Surface ruroff :Mediun 
Surface sealing/crusting/cracking : SlifPt sealing 
Drainage class :Well draired 
Flooding :none 
Grouzxlwater level (actual) :> 1. 25 m 
Preserce of salts/ alkali :none 
Soil fä.ma 
Expected rooting depth :125 cm 

Horizons: 
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A 0·12 cm <lark reddish brOIOil (5 YR 3/3 IIl)ist, 5 YR 3/4 dry); sligjotly gravelly clay; 
m:xlerate fine subangu1'lr blocky; sligjotly hard, friable, sligjotly sticky and 
sligjotly plastic; many micro, canron fine pores; many very fire, many fire, 
canron mediun, few coarse roots; pH - 6.9; clear smooth boun:lary to: 

JU 12-27 cm clark reddish br= (5 YR 3/4) IIl)ist, reddish brcwn (5 YR 4/4) dry; sligjotly 
gravelly clay;m:xlerate <rediun subangu1'lr blocky; sligjotly hard, very 
friable, sticky ard plastic; many micro, canron fire, few coarse pores; many 
fine, camxm mediun, few coarse roots; pH - 6.0; clear smooth boun:lary to: 

CB 27·57 cm reddish br= (5 YR 4/4) IIl)ist, yellc<rlsh red (5 YR 4/6) dry; very gravelly 
clay; structureless, single grain; soft, loose, sligjotly sticky and sligjotly 
plastic; many micro, few fire pores; canron fine, few m=diun roots; pH -
5. 9 ; clear W"'1'j boun:lary to: 

Cl 57-78 cm yellc<rlsh red (5 YR 4/6 IIl)ist, 5 YR 5/8 dry); very gravelly, stony clay; 
structureless, single grain; soft, loose, sligjotly sticky ard sligjotly 
plastic; carrron micro, few fine pores; carrron fine, few m=diun roots; m.rrram 
gravel; pil - 5 . 9; clear W""'J boun:lary to: 

C2 78·12~ cm yellc<rlsh red (5 YR 4/6 rroist, 5 YR 5/8 dry); very gravelly clay; 
structureless, single grain; soft, loose, sligjotly sticky ard sligjotly 
plastic; carrron micro, few fine pores; carrron fine, few m=diun roots; m.rrram 
gravel; pH - 5.8 . 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil rnopping unit 
Soil classification 
Geology 
Local petrography 
(Parent material.) 

:25/6/86; eni of rainy season 
:B21 
:3624 E, 99653 N 
:9li0 m 
:&lss,Mateos,Jordens 
:UI 
: Ulbric canbisol 
:Mt Kenya volcanics 
:L9har 

Ehysiography : UpLm:i 
Macro-relief :Rolling 
Slope (lellgth, shape and pattem) :200 m,corwex,irregular 
Slope gradient : 10% 
Position on slope :Mid:lle 
Meso- and micro-relief :mre 
Vegetation/ Lan:luse :Busres & grasses. GrassLm:i 
Erosion :Mxlerate sheet and slightly sheet 
Rock outcrops :mre 
Surf ace st:onirless : Very gravell y & stony, booldery 
Overwash :mre 
Surface ruroff :MOOiun 
Surf ace sealing/crusting/cracking : Slight sealing 
Drainage class : Saw.tiat excessively dnrlIJed 
F1ooding :mre 
Groundwater level (actual) :> 1.10 m 
Preseoce of salts/ alkali :mre 
Soil fauna 
EKpected rooting depth 
Horizons: 

:100 cm 

A 0-14 cm very dark grey (10 YR 3/1) nnist, very dark greyish broon (10 YR 3/2) dry; 
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slightly gravelly, slightly stony clay; »eak fire subanguJ.ar blocky; 
slightly hard, very friable, sticky and plastic; many micro, many very fine, 
many fine, few irediun pores; many fine, camon iredi.un roots; pH - 6.0; clear 
snooth boundary to: 

AB 14-32 cm dark reddish broon (5 YR 3/3 l!l)ist, 5 YR 3/4 dry); slightly gravelly, 
slightly stony »eak fine subangu1ar blocky; slightly hard, friable, sticky 
and plastic; many micro, many fine, few mediun, few coarse pores; many fine, 
camon iredi.un roots; nurram gravel; pH - 6.0; clear smooth boundary to: 

BW" 32-49 an dark reddish brown (5 YR 3/4) nnist, yellowish red (5 YR 4/6) dry; slightly 
gravelly, stony clay; nnderate rrediun subangular blocky; slightly hard, 
friable, sticky and plastic; many micro, many fine, camon irediun pores; 
many fine, camon irediun roots; pH- 5.7; gradual wavy boundary to: 

GB 49-55 an dark brown (7.5 YR 3/4) nnist, strong broon (7.5 YR 4/6) dry; slightly 
gravelly, stony clay; nnderate fire angular and subangular blocky; very 
hard, friable, sticky and slightly plastic; many micro, many fine, few 
mediun pores; camon fire roots; pH - 6 .1; clear W<Nf boundary to: 

C 55-110!- an dark brown (10 YR 3/3) nnist; slightly gravelly, stony clay; structureless, 
single grain; very hard, very finn, sticky and slightly plastic; camon 
micro, camon mediun pores; coorron fire roots; weat:hered fraeirents of rock 
(lahar); pH - 6.1 . 



PROFII.E ~CN 

Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil IMpp:i.ng uni.t 
Soil classification 
Geology 
Wcal petrograi:tif 
(Parent material) 

: 21/6/86; errl of rainy season 
:Bl9 
:3708 E, 99664 N 
:800 m 
: Suluvale ,Buss ,Udaya,Jordens 
:rnbp 
: Qn:anic caobisol 
:Baserrent 
:Gooiss 

ftlysiograi:tif : Uplarrl 
Macro-relief :Undulat:i.ng 
Slope (length, shape ard pattem) :200 m,lirear,s:i.ngle 
Slope gra<li.ent : 2% 
Position on slope :Middle 
Meso- ard micro-relief :rone 
Vegetation/ Ia>:luse :Grasslarrl 
Erosion : Sligjot sheet 
Rock outcrops : rone 
Surface stoniness :Fairly St:ol1Y 
Overwash :rone 
Surface ruooff :SlcM 
Surface sealinglcrustinglcrack:i.ng : Sligjot sealing 
Drainage class :Well drained 
Fl.ooding 
Groun:lwater level (actual) 
Preserce of salts/ alkali 
Soil fauna 
Expected root:i.ng dept:h 

Horizons: 

: rone 
:> 1.1 m 
:rone 
:Ants 
:80 cm 

A 0-14 cm <lark reddish brown (5 YR 3/3 m:Jist, 5 YR 3/4 dl:y); sligjotly gravelly clay; 
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m:Jderate fine subangular blocky; sligjotly hard, very friable, sticky ard 
plastic; many micro, few fine,few mediun pores; canron very fine, few 
mediun, few coarse roots; quart:Z gravel; pH - 7.0; cl.ear srooth 1:ardary to: 

&; 14-42 cm <lark reddish brown (5 YR 3/4) rroist, yellowish red (5 YR 4/6); sligjotly gravelly 
clay; sligjotly hard, friable, sticky ard plastic; many micro, few fine 
por es; ccmron very fine, camon fine roots; pH - 7 . 0; abrupt W""'f boonlary 
to: 

C 42-110!- cm very gravely; massive; few fine roots; pH - 7. 7 



IROFilE DESClUPI'ICN 

Date/ Se8SOI1 

Cbservation No. 
Coordinates 
Elevation 
Aut:hors 
Soil mapping unit 
Soil classification 
Geology 
I..ocal petrography 
(Parent material) 

:25/6/86; en:i of rai1\}' Se8SOI1 

:B23 
: 3757 E, 99770 N 
:760 m 
: Buss ,Ma.tees ,Jordens 
:Wrp 
:Ou:omic canbisol 
:&.seirent 
:Greiss 

Ihysiography :Upland 
Macro-relief :Uo:lulating 
Slope (length, shape and pattem) :200 m,convex,irregular 
Slope gradi.ent : 3% 
Position on slope :Middle 
Meso- an:i micro-relief :rone 
Vegetation/ l.Bnduse :Arable & grasslan:i 
&osion :Slil!Jot sheet 
Rock outcrops :rone 
Surface st:oniness :Gravelly,stony,bouldery 
CNetwash :rone 
Surface ruroff :Rapid 
Surface sealing/crusting/cracking :Moderate sealing 
Drainage class :Well drained 
Flooding :rone 
Grourrl<ater level ( actual) :> 1. 0 m 
Preserce of salts/ alkali :rone 
Soil fauna 
E<pected rooting dept:h :100 cm 

Horizons: 
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A 0-12 cm clark brown (5 YR 3/4 uoist, 5 YR 4/4 dry); clay; ~ coarse subangu1ar 
blocky breaks into uoderate fine subangu1ar blocky; sli!!Jotly hard, very 
friable, sticky and plastic; mmy micro, mmy fine, ccmron irediun,few coarse 
pores; coom:m fine, few irediun, few coarse roots; quartz gravel; pH - 6.8; 
clear suoot:h bourxlary to: 

~ 12-46 cm clark brown (5 YR 3/4) rroist, st:rong brown (5 YR 4/6) dry; sli!!Jotly gravelly 
clay; hard, friable, sticky and plastic; mmy micro, mmy very fine, comron 
fine, few trediun pores; coom:m fine, few trediun, few coarse roots; quartz 
gravel; pH - 7 .1; abrupt W1NY bourxlary to: 

CR 46-100!- cm weathered rock (graiss); few fine roots. 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
Geology 
Wcal petrography 
(Parent IM.terial) 
Ehysiography 
Macro-relief 

:7/6/86; errl of rainy season 
:B7 
: 3678 E, 99689 N 
:870 m 
:Sulu,Jluss ,Mateos, Udaya 
:Ltibp 
:Mollie leptosol 
:Mt. Kenya volcanics 
:Illhar 

:Plateau 
:Flat 

Slope (length, shape an:i pattem) 
Slope gradient :0% 
Position on slope 
Meso- an:i micro-relief :mre 
Vegetation/ I.an::luse :Grassl.arrl 
Erosion :nme 
Rock rutcrops :Rocky 
Surface stoniness :Very store 
Overwash :mre 
Surface runoff :mne 
Surface sealing/crusting/cracking :mre 
Drainage class :Well draired 
Flooding :mne 
Grourxlwater level (acb.lal) 
Presenc<! of salts/ alkali 
Soil fauna 

:mre 

Expected rooting depth :25 cm 

Horizons: 

A 0 -16 cm 

AC 16-30 cm 

C 30-45 cm 

very clark greyish brown (10 YR 3/2) DDÎSt, clark brown ( 10 YR 3/3) dry; 
silty cl.ay loom; ""'1< rredi.un subangular blocky breaks in moderate fine 
cruibs; soft, very friable, sligj:lty sticky an:i sligj:lty platic; many 
micro,many very fine, carnon fine, carnon rredi.un pores; many 
fine, few coarse roots; pH = 6 .1; clear an:i W"'1'f boun::lary to: 

very clark greyish brown (10 YR 3/2) rroist, clark brown (10 YR 3/3) dry; 
gravelly, silty cl.ay loom; rroderate rredi.un crurhs; loose, sligj:ltly sticky 
an:i sligj:ltly plastic; many micro, many very fine, many fine pores; canron 
fine roots; pH= 6.8; clear an:i W"'1'f boun::lary to: 

clark brown (10 YR 3/3) rroist; gravel; soft, very friable, sligj:ltly sticky 
an:i nm-plastic; few fine, few coarse roots; pH= 6. 9; clear an:i irregular 
boun::lary to: 

R 45-83+ cm layer of contiru:Jus indurated rock (Illhar). 
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Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
(FAO, soil t:axomey) 
Geology 
Local petrography 
(Parent JMterial) 

: 11/6/86; erd of raiey season 
:BS 
:3715 E, 99618 N 
:SOO m 
: Sulu, Buss ,Magoggo ,Szogi 
:UWrp 
:Oiromic canbisol 

:Baserrent 
:Greiss 
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Ihysiography . '1pl.al"l:l 
Macro-re lief :Urdulating 
Slope (length, sbape arrl pattern) :200 m,convex,regular 
Slope gradi.ent : 3% 
Position on slope :sunnit 
Meso- arrl micro-relief :rone 
Vegetation/ Umduse :Grazing 
Erosion :Moderate sheet 
Rock outcrops :Rocky 
Surf ace stoniness : Sl:oro/ 
Overwash :rone 
Surface rurnff :rone 
Surface sealing/crusting/cracking :Slight sealing 
Drainage class : Well draired 
Flood!ng :rone 
Groundwater level (actual) :> 0 .50 m 
Presence of salts/ alkali :rone 
Soil fauna 
EKpected rooting depth :55 cm 

Horizons: 

A 0-10 cm 

DN 10-40 cm 

BC 40-55 cm 

dark reddish brown (2.5 YR. 3/4 IIDist, 5 YR 3/4 dry); slightly gravelly sandy 
cLay; weak nediun Slbangu1.ar blocky; hard, frillble, sticky an:l slightly 
plastic; coom:m micro, canoon fine, few coarse pores; camon fine, few 
nediun roots; quartz gravel; pH - 6. 2; clear snooth bourdary to: 

dark red (2.5 YR 3/6) IIDist, yellooish red (5 YR 4/6); gravelly clay; weak 
firn Slbangu1.ar blocky; hard, finn, sticky ard plastic; conm:m micro, ccmron 
firn, few coarse pores; few firn, few nediun roots; quartz gravel; pH - 6. 4; 
clear srooth bourdary to: 

dark red (2 .5 YR. 3/6) 1IDist, yell<Mish red (5 YR 4/6); very gravelly clay; 
weak firn S\.lhangular blocky; hard, finn, sticky ard plastic; few micro, few 
firn pores; few very firn roots; quartz gravel; pH - 6. 7; abrupt irregular 
bourdary to: 

c 55-60t cm Rotten rock (Greiss). 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 

:6/6/86; erd of rainy season 
:B2 
:3648 E, 99680 N 
:1000 m 

Soil ""'!'Ping unit 
Soil classification 
Geology 

:Sulu,Buss,Magoggo,Szogi,Mateos,U<laya,Zhu 
:Ulbp 
: Dystric CBDbisol 
: Mt. Kenya volcanics 
:U!hars Local petrography 

(Parent material) 
Ehysiography : Upl.ard 
Macro- re lief : Undulating 
Slope (length, shape ani pattem) :300 m,cornex,regular 
Slope gradient : 2% 
Position on slope :Middle 
Meso- ani micro-relief :none 
Vegetation/ lan:luse : Grasses & shrubs. GrasslaOO 
Eros ion :rom 
Rock outcrops :none 
Surface stoni:ress : Sligj:l.tly sf:Or!Y 
Overwash : Very sligj:l.t 
Surface ruroff :M:xlerate 
Surface sealing/crusting/cracking : Sligj:l.t sealing 
Drainage class :Well drained 
Flooding :none 
Grourxlwater level (actual) :> 0.30 m 
Preserce of salts/ alkali :none 
Soil fauna 
Expected rooting depth :30 cm 

Horizons: 

A 0-10 

BWl 10-23 

M 23-30 

cm dark broom (7 .5 YR 3/2) llDist, broom (7 .5 YR 4/4) dry; very gravelly clay; 
irediun flre cruibs; soft, loose, sticky ani plastic; imey micro, imey very 
flre, few flre, few rrediun pores; imey very flre, imey flre, canron iredium, 
few coarse roots; murram gravel; pH= 6.0; abrupt snooth boun::lary to: 

cm dark reddish broom (5 YR 3/4) llDist, reddish broom (5 YR 4/4) dry; very 
gravelly clay; weak irediun subangular blocky; loose, sticky ani plastic; 
imey micro, Ill3I1)' very flre, Ill3I1)' flre, few irediun por es; Ill3I1)' flre, few 
rrediun roots; m.irram gravel; pH = 6 .1; gradual snooth boun::lary to: 

cm dark reddi.sh broom (2.5 YR 3/4) llDist, dark red (2.5 YR 3/6); very gravelly 
clay; weak mediun subangular blocky; loose, sticky ani plastic; Ill3I1)' micro, 
canron very flre, few irediun por es; Ill3I1)' flre, carmm irediun roots; murram 
gravel; pH = 5. 7; diffuse broken boun::lary to: 

C 30-12Gr cm St:ructureless single grain; gravel, m.irram. 
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Date/ season 
Cbservation No • 
Coordinates 
Elevation 
Authors 
Soil IMpping ooit 
Soil classification 
Geology 
Loca1 petrography 
(Parent material) 

: 21/6/86; errl of rainy season 
:B20 
:3728 E, 99648 N 
:750 m 
:Euss, Udaya, 2hu 
:Ufilp 
: Qu:anic luvisol 
:Basement 
:Greiss 

Thysiography : Uplan:l 
Macro-relief :UrxW.ating 
Slope (length, shape ani pattem) :200 m,lirear,single 
Slope gradient : 4% 
Position on slope :Upper 
Meso- ani micro-relief :rune 
Vegetation( l.anluse :Grasslan:l 
Erosion :Moderate sheet 
Rock outcrops : rune 
Surf.ace storûress : Stony & bouldery 
üverwash : Slight 
Surf.ace ruroff :Mediun 
Surf.ace sealinglcrusting/cracking :Sligj:lt sealing 
Drainage class :Well drailled 
F1cxxling :rune 
Groundwater level (act:ual) :always <leep, > 1.1 m 
Presence of salts/ alkali :rune 
Soil fauna :Termites 
E><pected rooting depth : 60 an 

Horizons: 

A 0-15 an dark reddish broon (5 YR 3/2 mist, 5 YR 3/4 dry); sligj:ltly gravelly clay; 
weak irediun subangular blocky; sligj:ltly hard, fri<lble, sticky ani plastic; 
many micro, iraey very fire, few nE<liun pores; few very fire roots; quartz 
gravel; pH - 7.0; clear SIWOth bourxlary to: 
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Bt 15-25 an dark reddish brown (5 YR 3/4) mist, yellowish red (5 YR 4/6) dry; clay; 
rroderate nediun subangular blocky; sligj:ltly hard, fri<lble, very sticky ani 
plastic; patchy thin clay cutans; iraey micro, camon fire, few nE<liun pores; 
few very fire roots; quart:Z gravel; pH - 6.6; clear wavy bourxlary to: 

llC 25-63 an re<ldish broon (5 YR 4/4) mist, yellowish red (5 YR 4/6) dry; gravelly clay; 
sligj:ltly hard, very friable, sticky ani sligj:ltly plastiek; many micro, many 
fire pores; few very fire roots; quart:Z gravel; pH - 7. 2; abrupt wavy 
bourxlary to: 

c 63-105+ an Rotten rock 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 

: 25/6/86; en:! of rainy season 
:B26 
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Soil irapping unit 
Soil classification 
(FllD, soil t:al<or<lcey) 
Geology 

: 3726 E, 9970 N 
:760 m 
:Udaya,Szogi 
:\Mrd 
: Chranic luvisol 

:Baserrent 
:Greiss I.ocal petrograpby 

(Parent material) 
Ihysiograpby 
Macro-relief 

:Upland 
: Urxlulating 

Slope (length, shape and pattern) 
Slope gradient 

:300 m,cmwex,regular 
:2% 

Position on slope :Mediun 
Meso- and nûcro-relief 
Vegetation/ Lm:luse 

:rom 
:Arable land 

Eros ion :Moderate sheet & rill 
Rock <>.ltcrops :rom 
Surface stoniness :rom 
Overwash : rom 
Surface ruroff :Mediun 
Surface sealing/crust:inglcracking : Slig)lt sealing 
Drainage class :Well drairnd 
flooding :rom 
Grourrlwater level (act:ual) :> 1,20 m 
Preserce of salts/ alkali :rom 
Soil fauna : Ternûtes 
Expected rooting depth : 120 cm 

Horizons: 

A 0-10 cm 

Btl 10-45 cm 

Bt2 45-70 cm 

BG 70-90 cm 

clark reddish brown (2. 5 YR 3/4) 11Dist, clark red (2.5 YR 3/6) dry; clay; weak 
DE<liun subanguUir blocky breaks into stroog very fire crurbs; hard, friable, 
sticky and slig)ltly plastic; mmy micro, mmy fire, mmy DE<liun, few coarse 
pores; few fire, ccmron imdiun roots; -pH - 6.4; grad.ial S11DOth boun:lary to: 

dark red (2.5 YR 3/6) roist, red (2.5 YR 4/6) dry; clay; roderate rrediun 
subanguUir blocky; slig)ltly hard, friable, sticky and plastic; patchy thin 
clay cutans; roarw micro, carm:m vecy fine 1 rrmIJ fine, cauron n:edium pores; 
ccmron very fire, ccmron fire, ffM fire roots; pH - 7 .1; c lear SllDOth 
boun:lary to: 

clark red (10 R 3/6 11Dist, 2. 5 YR 4/6 dry); clay; roderate irediun subangular 
blocky; slig)ltly hard, friable, sticky and plastic; patchy thin clay cutans; 
mmy nûcro, mmy very fire, ccmron rrediun pores ; few f:ire, ffM irediun roots; 
pH - 6. 9; clear S11DOth boun:lary to: 

red (2.5 YR 4/6) roist and dry; slig)ltly gravelly clay; structureless single 
grain; slig)ltly hard, friable, sticky and slig)ltly plastic; ffM very f:ire, 
few f:ire roots; pH - 7. 4; abrupt S11DOth boun:lary to: 

C 90-120 an rotten rock Ill.IScovite gpeiss. 



IROFIIE DESCRIPITCN 

Date/ season 
Cbservation No. 
Coordinates 
Elevation 

: 25/6/86; erd of rainy season 
:Bl4 
:3738 E, 99628 N 
:690 m 

Authors :Buss ,Mateos,Jordens 
Soil mapping unit :Ulr 
Soil classification : Chrcrnic luvisol 
Geology : llasemmt 
Local petrography :Greiss 
(Parent rraterial) 
l'nysiography : Uplard 
K1cro-relief :Un:W.ating 
Slope (lengt:h, shape ard pattem) :200 m,convex,cooplex 
Slope gradient : 5% 
Position on slope :Middle 
Meso- an:! micro-relief ::rone 
Vegetation/ I.arouse :Arable lard 
Erosion :Sligj:lt sheet 
Rock outcrops :rone 
Surface stoniness :Fairly stoey 
Ove:rwash :nore 
Surface rumff :Rapid 
Surface sealing/crusting/cracking :Moderate sealing 
Drainage class : Well drained 
Flooding : nore 
Groorrlwater level (actual) :> 1.50 m 
Preserce of salts/ all<al.i :nore 
Soil fauna 
El<pected rooting depth : 75 cm 

Horizons: 
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A 0-16 cm reddih brown (2.5 'lR 4/4) unist, red (2.5 'lR 4/6) dry; clay; underate mediun 
suban@.U.ar blocky; sligj:ltly hard, very friable, sticky ard plastic; rracy 
micro, rracy fi.re, few irediun pores; cc:mron fi.re roots; pH - 6.5; clear 
srooth bourdary to: 

Bt 16-26 

BC 26-75 

cm 

cm 

red (2.5 'lR 4/6 unist, 2.5 'lR 4/8 dry); clay; 'Neak coarse coopoun:i prisms 
breaks into underate mediun suban@.U.ar blocky; sligj:ltly hard, very friable, 
sticky ard plastic; patchy thin clay cutans; many micro, many very fine, 
rracy fi.re, few mediun pores; few fi.re roots; pH - 7 . 0; clear srooth bounda:cy 
to: 

red (2.5 'lR 4/6 unist, 2.5 'lR 4/8 dry); clay; 'Neak fi.re suban@.U.ar blocky; 
very hard, friable, sticky ard sligj:ltly plastic; few fine roots; pH - 7.0; 
abrupt W""J bourdary to: 

<R 75-1.SOr cm weathered g;-eiss. 



Date/ season 
Cbservation No. 
Coordinates 

:6/6/86; errl of rainy season 
: B3 
:3675 E, 99668 N 
: 9<Xl m El.evation 

Authors 
Soil mpping unit 

: Sulu,Buss ,Magoggo ,Szogi,Mateos, Udaya,Zhu 
:W 

Soil classification :Haplic alisol 
:Mt. I<eeya volcanics 

:Un::onsolidated sedirrents 
Geology 
l.ocalpetrography 
(Parent 11\'lterial) 
fuysiography 
Macro-relief 

:River plain colluviun at uplarrl 
: Un:lulating 

Slope (length, shape arrl pattem) 
Slope gradient 
Position on slope 
Meso- arrl micro-relief 
Vegetation/ larduse 
: Slig}lt sheet arrl rill 

: 100 m,convex, regular 
:2% 
:r..o..er slope 
:rone 
: Arable 1arrl 

Rock rutcrops :rune 
Surface stoniness :rune 
Ovei:wash : Slig}lt 
Surface ruroff :Mediun 
Surface sealing/crusting/cracking :lliderate sealing 
Drainage class :Well draired 
Floodlng :rone 
Groun:h;ater level (act:ual) :> 1. 50 m 
Preserce of salts/ alkali :rone 
Soil fauna 
Expected rooting depth :150 cm 

Horizons: 

Eros ion 

Ap 0 -20 cm reddish brown (5 YR 4(3) ooist, yellowish red (5 YR 5/6) dry; clay; weak 
nediun crwbs; soft, very friable, sticky arrl plastic; many micro, many 
fire, many nediun pores many f!re, few mediun roots; pH - 6. 6; clear =th 
boorrlary to: 

Btl 20-40 

Bt2 40-90 

cm dark reddish brown (5 YR 3(3 rroist, 5 YR 3/4 dry); clay; rroderate coarse 
angu1ar blocky breaks into strong fine cnnbs; slig}ltly hard, friable, 
sticky arrl plastic; patchy thin cutans; many micro, many fi.re, canroo 
nediun, canroo coarse pores; many fi.re roots; pH - 6.6; clear =th 
boorrlary to: 

cm dark reddish brown (5 YR 3(3 rroist, 5 YR 3/4 dry); slig}ltly gravelly clay; 
rroderate coarse angu1ar blocky; very hard, firm, sticky arrl plastic; broken 
thin clay cutans; many micro, many fire, canron mediun pores; few fi.re 
roots; pH - 6 .1; gradual smooth boorrlary to: 

BG 90-150r cm reddish brown (5 YR 4/4) noist, yellowish red (5 YR 5/8) dry; slig}ltly 
gravelly clay; slig}ltly hard, friable, sticky arrl plastic; many micro, many 
fine few mediun por es; few coarse roots; pH - 6. 3. 
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Date/ season 
Cl:lservation No. 
Coordinates 
Elevation 
Authors 
Soil lMpping unit 
Soil classif ic;ation 
Geology 
Lxalpetrography 
(Parent material) 
fuysiography 
Macro-re lief 

: ll/6/86 ; errl of raizw season 
: B6 
:3668 E, 99644 N 
: 825 m 
:Mateos, Udaya, Zhu, Szogi ,Jordens 
:Ltlbp 
:Mollie leptosol 
:Mt. Kenya volcanics 
:L9hars 

:Plateau 
:Flat 

Slope (length, shape and pattem) :700 m,cmwex,single 
Slope gradient : 0-2% 
Position on slope :mi<:l:lle slope 
Meso- and micro-relief 
Vegetation/ lan:luse 
: sligj:lt sheet and gully 

:rare 
: llerbs arrl grasses. Grazing &osion 

Rock outcrops :llocky 
Surface stoniness : St:or\Y 
OVerwash : rare 
Surface ruroff :Hediun 
Surface sealing/crusting/cracking :Mxlerate sealing 
Drainage class :Well drained 
F1ooding :rare 
Grourxlwater level ( actual) :> 0. 70 m 
Presen:e of salts/ alkali :rare 
Soil fauna 
E><pected rooting depth :0.64 m 

Horizons: 

60 

A 0 -31 cm very clark greyish brown (10 YR 3/2) m::>lst, clark brown (10 YR 3/3) dry; clay; 
weak rrediun subaa@.tl.ar blocky breaks in to weak firn cruihs; sligj:ltly hard, 
friEble, sligj:itly sticey and sligj:ltly plastic; many micro, many firn, comron 
rrediun pores; few firn, few rrediun, few coarse roots; pH - 6.4; clear =th 
bouOOary to: 

ll"1 31-50 cm 

BC 50-64 cm 

R 64-70 cm 

very clark greyish brown (10 YR 3/2) nolst, clark yellowish brown (10 YR 4/4); 
sligj:ltly gravelly, clay; weak coarse subaa@.tl.ar blocky breaks into weak firn 
cruihs; sligj:ltly hard, friable, sticky and plastic; many 
micro, canron roodiun pores; canron firn, few irediun roots; pH - 6.2; clear 
snooth bouOOary to: 

clark brown (7.5 YR 3/4) IIDist, stropg brown (7.5 YR 4/6) dry; very gravelly 
clay; weak firn subaa@.tl.ar blocky; sligj:ltly hard, friable, sticky and 
plastic; few micro, few very firn pores; few firn roots; pH - 6.6; clear 
snooth bouOOary to: 

layer of contiruaus WJrated rock (lahar). 



Date/ season 
Cbservation No. 
Coordimtes 
El.evation 
Authors 
Soil mappfug unit 
Soil classification 
Geology 
Lxalpetrography 
(Parent material) 
fuysiography 
Macro-relief 

:26/6/86; en:! of ra:iny season 
: BlO 
:3616 E, 99655 N 
: 975 m 
:Buss,Mateos,Jordens 
:UI 
: Oiranic luvisol 
: Mt Kenya volcanics 
:l.ahar 

:Uplan:l 
:Urdllatfug 

Slope (length, shape ani pattem) 
Slope gradient 

: 300 m, l:!rear, regular 
:5% 

Position on slope :Middle 
Meso- ani micro-relief 
Vegetation/ Imrl.lse 

:mre 
: Grasslan:l 
:Moderate sheet 
:mre 

Eros ion 
Rock outcrops 
Surface st:oniress 
Overwash 

: Stony & bouldery 
:mre 

Surface ruroff :mre 
Surface sealfug/crustfug/crackfug :Moderate sea1IDg 
Drainage class :Well drained 
Floodlng :mre 
Groondwater level (actual) :> 1.20 m 
Presen:e of salts/ alkali :mre 
Soil fauna 
Expected rootfug depth : 120 cm 

Horizons: 

A 0-25 cm dark brown (7 .5 YR 3/2 noist, 7 .5 YR 3/4 dry); clay; weak corse subangular 
blocky breaks into nDderate fino subangular blocky; slig)ltly hard, very 
friable, sticky ani plastic; mmy micro, mmy f:ire, ccmron mediun pores; 
mmy fino, canron trediun, few corse roots; ]il - 5.5; clear SnDOth boundary 
to: 

Bt 25-65 cm yellw.ish red (5 YR 4/6 noist, 5 YR 5/6 dry); clay; weak coarse caJÇOUtrl 
roug)l prisms breaks into nDderate mediun subangular blocky; hard, very 
friable, very sticky ani plastic; patchy thin clay cutans; mmy micro, mmy 
vecy fire, ~ fine, ccmron mOOiuu pores; ca:rm:>n firn, few uediun roots; 
]il - 6. 5; clear SnDOth boundary to: 

C 65-120!- cm yellw.ish red (5 YR 4/6 noist, 5 YR 5/8 dry); very gravelly clay; 
st:ructureless sfugle grain; mmy micro, few fmo, few mediun pores; loose, 
very friable, slig)ltly sticky ani slig)ltly plastic; canron fino roots; 
rn.irram gravel. 
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IllOFilE DESaUPITCN 

Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 

: 25/6/86; en::! of ralily season 
: Bl2 

Soil IMpping unit 
Soil cl.assification 
Geology 
1.ocalpetrography 
(Parent material) 
:Ehysiography 
Macro-relief 
Slope (length, shape an:l pattem) 
Slope gradient 
Position on slope 
Meso- an:l micro-relief 
Vegetation/ lan:Juse 
:nore 

: 3610 E, 99662 N 
: 1020 m 
: Udaya, Szogi. 
:UI 
: Qrranic canbisol 
:Mt Kenya volcanics 
:UJhar 

: Footridge slope 
: fululating 
:500 m,lirear,re~ 
:4% 
:Middle 
:nore 
: Arable & grasslan:l 

Rock outcrops :nore 
Surface stoniness :nore 
Overnash : nore 
Surface niroff :Mediun 
Surface sealinglcrustinglcracklng : Slight sealing 
Drainage class :Well draired 
Flooding :nore 
Grouo:Mater level (actl.lal) :> 1.00 m 
Presen::e of salts/ alkali :nore 
Soil fauna 
Expected rooting clepth : 85 cm 

Hor:!zons: 

&osion 

A 0-20 cm clark reddish brown (5 YR 3/3) nnist, clark brown (7 .5 YR 3/2) dry; clay; 
nnderate imdiun subangu1Br blocky breaks into nnderate very fine cruibs; 
hard, friable, slightly sticky an:l plastic; many micro, many very fine, 
crom:m fine, canron irediun, few coarse pores; many very fine, many fine, 
crom:m mediun, few coarse roots; audible HCl reaction; pH - 6. 8; clear 
snnoth boorxlary to: 
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Bw 20-30 cm clark red (2.5 YR 3/6) nnist, yellowish red (5 YR 4/6) dry; slightly gravelly 
clay; week IIEdiun subangu1Br blocky; slightly hard, very friable, slightly 
sticky arrl plastic; many micro, ccxnron very fire, many fine, coomm IIEdiun, 
few coarse; many very fine, many fire, crom:m imdiun roots; nurram gravel; 
pH - 6.5; clear snnoth boorxlary to: 

BG 30-70 

c 70-85 

R 85-100+ 

cm clark red (2.5 YR 3/6) nnist, yellowish red (5 YR 5/8) dry; gravelly clay; 
week fire subangu1ar blocky; softt, very friable, slightly sticky an:l 
slightly plastic; many micro, many very flre, many fire, canron IIEdiun 
pores; canron very fine, canron fine, few IIEdiun roots; m.rrram gravel; pH -
6.1; clear ws.vy bouOOary to: 

cm rotten rock; nurram gravel; abrupt snnoth boorxlary to: 

cm consolidated rock (lahar) . 



Date/ season 
Cbservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
Geology 
1ocal petrography 
(Parent material) 

:11/6/86; errl of r~ season 
:G4 
:3773 E, 99f!J7 N 
:700 m 
: Sulu, Buss,lligoggo, Szogi 
:1Xh 
:Qu:anic canbisol 
:Basarent 
: Granitoid gp>iss 

fhysiography :Upland 
Macro-relief :Rolling 
Slope (length, shape ani pattem) :100 m,convex,single 
Slope gradient : 10% 
Position on slope : Upper 
Meso· ani micro-relief :mne 
Vegetation/ Lmduse :Arable land 
Erosion :Moderate sheet & rill, 
Rock outcrops : mne 
Surface stoniress :rone 
Overwash :mne 
Surface ruroff :Mediun 
Surface sealing/crusting/cracldiig :Moderate sealing 
Drainage class :well drained 
Flcxxllng 
GrCJUI'rl.later level (actual) 
Presen::e of salts/ alkali 
Soil fauna 
Expected rooting depth 

Horizons: 

:rone 
:> 1.1 m 
:mne 

:100 cm 

sligpt gul.ly 

Ap 0-12 cm clark reddish broon (5 YR 3/4) mist, yellowish red (5 YR 4/6) dry; san:ly 
loam; rroderate rrediun subangular blocky; sligptly hard, very friable, 
sligptly sticky ani sligptly plastic; many micro, many very fire, canmn 
fire , canron mediun, fäw coarse pores; many very fire, many fire, coorron 
rrediun roots; pH - 5.9; clear SIOOOth bourdary to: 

FM 12 • 33 cm 

EC 33-100 cm 

C 100-105+ cm 

clark red (2.5 YR 3/6) 11Dist, yellowish red (5 YR 4/6) dry; san:ly clay; 
mediun coarse subangular blocky; hard, very friable, sligptly sticky ani 
sligptly plastic; many micro, many very fire, mony fire, many rrediun pores; 
canron very fire, canron fire, few mediun roots; pH - 6.2; clear =th 
bourdary to: 

clark red (2.5 YR 3/6) rroist; clay; rroderate coarse subangular blocky; hard, 
very friable, sticky ani plastic; rnany micro, rnany very fire, few rredium 
pores; few fire, few coarse roots; pH - 5.7; abrupt ani wa»y bourrlacy to: 

weathered rock (granitoid gp>iss) 

63 



Date/ season 
<llservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
Geology 
1ocal petrography 
(Parent material) 
Ihysiography 
Macro-relief 
Slope (length, shape ard pattem) 
Slope gradient 
Position on slope 
Misso- ard micro-relief 
Vegetation/ lan:luse 
Eros ion 
Rock outcrops 
Surface stoniress 
üverwash 
Surface t:UrDff 

:7/6/86; end of rainy season 
:Cl 
:3786 E, 99675 N 
:800 m 
: Suluvle, Szogi,Mateos 
:u:h 
: Qu:anic luvisol 
:Baserrent 
:Granite 

:Uplan:l. 
: uroulating 
:200 m,convex,single 
:2% 
:Middle 
:rore 
:Arable ard grasslan:l. 
:Slig)lt sheet & gully 
:rore 
:Fairly stony 
:Very slig)lt 
:Slow 

Surface seal:lng/crusting/cracking :Moderate sealing 
Drainage class : Well drained 
Flooding : rore 
Groun::lwater level ( actual) :> 1. 20 m 
Preseree of salts/ alkali :rore 
Soil fauna :Ants 
Expected rooting depth :65 cm 

lk>rizons: 
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1A 0-5 cm reddish broom (5 YR 4/4) nnist, strong brown (7. 5 YR 4/6) dry; san:ly clay; 
weak coarse subangular blocky breaks into strong very fine cruri:>s; slig)ltly 
hard, friable, ron-sticky ard slig)ltly plastic; many micro, many very fine, 
many fine, canron irediun, few coarse pores; many very fine, canron fine, few 
mediun roots; preseree of mica; pH= 6.7; abrupt srrooth boun::lary to: 

lBtl 5-20 cm dark reddish brown (2.5 YR 2.5/4 nnist, 2.5 YR 3/4 dry); clay; nnderate 
coarse subangular blocky; very hard, firm, sticky ard plastic; patchy thin 
clay cutans; many micro, many very fine, camr:m fine, camr:m mOOJ.un pores; 
cmm:m fine, few irediun, few coarse roots; pH= 6.6; clear =th botm:lar 

1Bt2 20-65 cm dark red (2.5 YR 3/6) nnist, red (2.5 YR 4/6) dry; clay; nnderate coarse 
angular blocky; hard, firm, sticky ard plastic; broken thin clay cutans; 
many micro, many very fine, many fine, few coarse pores; ·camr:m very fine, 
few fine, few mOOJ.un, few coarse roots; pH = 6. 7; abrupt w:vy boun::lary to: 

2C 65-75 cm quartz gravel, store line with roun:led ard sharp edged fr"!'lf"nts; abrupt and 
w:vy boun::lary to: 

3Btb 75-105 cm dark reddish brown (2.5 YR 3/4) nnist, red (2.5 YR 4/6) dry; slig)ltly 
gravelly clay; m:x!erate nediun roug)l prisms; hard, firm, sticky an:! plastic; 
patchy thin clay cutans; many micro, many very fine, many mediun pores; few 
mediun roots; preseree of black micas; pH= 6.0; clear wavy boun:lary to: 

3C 105-120+ cm rotten rock (greiss). 



ffiOFilE IJESOUPI'ICN 

Date/ season 
Chservation No. 
Coordinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
Geology 
1ocal petrography -
(Parent material) · 
fuysiography 
Macro-relief 
Slope (length, shape ani pattem) 
Slope gradient 
Position on slope 
Meso- ani micro-relief 
Vegetation/ Umduse 
Eros ion 
Rock outcrops 
Surface st:oniress 
Overwash 

:19/6/86; end of raîro/ season 
:C6 
:3777 E, 9966 N 
:720 m 
:Szogi,Zhu 
:u;b 
:Ulhric acrisol 
:Ba.semmt 
:Granite (carplex of shallcu soils) 

:Uplarrl 
:Rolling 
: 300 m, convex, irregular 
:10% 
:Surmit 
:rone 
:Grazing 
:Sligpt sheet 
:Very rocky 
: El<cesivelly stony an:! bouldery 
:rone 

Surface rumff :Rapid 
Surface sealing/crusting/cracking : -
Drainage class :Well drall"ed 
Floocling :rone 
Grourowater level (actual) :> 1. 50 m 
Presen:e of salts/ alkali :rone 
Soil fauna :Terroites 
E;q>ected rooting depth : 120 an 

Horizons: 

A 0-30 an clark reddish brown (5 YR 2. 5/2 m>Lst, 2.5 YR 2.5/4); stony an:! bouldery 
san:ly clay loom; weak fine cruzbs; hard, firm, sticky an:! slig)-ltly plastic; 
many micro, many very fine, ccmron fine, few mediun por es; few fine, few 
rrediun, few coarse roots; quartz gravel; clear broken boun:lary to: 

Btl 30-70 an dark redd!.sh brown (2.5 YR 3/4) m:i!.st; clark red (2.5 YR 3/6) dry; gravelly, 
stony aro bouldery saOOy clay; weak fine subangular blocky breaks into weak 
very fine cruibs; hard, firm, sticky an:! slig)'ltly plastic; patchy thin clay 
cut.ans; many micro, carnxm very fine, carmm fire, few medillll por es; clear 
W"'1'f boun:lary to: 

Bt2 70-120 an clark red (2.5 YR 3/6) m>ist, red (2. 5 YR 4/6); gravelly stony san:ly clay; 
m>derate rrediun ~ blocky breaks into weak fine subangular blocky; 
hard, firm, sticky ani plastic; patchy thin clay cutans; IMey micro, IMey 

very fine, lll!rrl}' fine pores; few very fine, few fine, few rrediun roots; 
abrupt W"'1'f boun:lary to: 

C 120-1501- cm rotten rock 
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ffiOFIIE DE>ClUPITCN 

Date/ season 
Cbservation No. 
C.OOrdinates 
Elevation 
Authors 
Soil napping tmit 
Soil classification 
Geology 
Local petrography 
(Parent material) 

: 20/6/86 ; en:! of rainy season 
:C7 
:3782 E, 99662 N 
:760 m 
:Sulu,Buss,Szogi,Zhu,Jordens 
:Uk 
: Chrcrnic luvisol 
:Basemmt 
:Granitoid greiss 

fuysiography :Upland 
tfacro-relief :UOOul.ating 
Slope (length, shape an::! pattem) : 300 m,lirear ,single 
Slope gradient : 5% 
Position on slope :1.cMer 
Meso- an:! micro-relief :rone 
Vegetation/ laró.>se :Grassland 
Erosion : Sligjit sheet 
Rock outcrops :rone 
Surface stoniness :Fairly stony 
Overwash :rone 
Surface rumff :Rapid 
Surface sealing/crusting/cracking :Moderate sealing 
Drainage class : Well draired 
flooding :rom 
Gr"'1Irl<ater level ( actual) :> 0, 80 m 
Presence of salts/ alkali :rone 
Soil fauna : Tennites 
Expected rooting depth : 80 cm 

llorizons: 
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A 0-20 cm dark reddish brown (2.5 YR 2.5/4 llXlist, 2.5 YR 3/4 dzy); sligjltly gravelly 
clay; weak irediun ~ blocey breaks in to m:xlerate very fine crwbs; 
hard friable, sticey an::I plastic;many micro, many very fine, many fine, many 
n00.iun1 few coarse pores; few very fine, few fine, ccmron ne::li.un, few coarse 
roots; presen:e of charcoal; pH- 7.1; clear wavy bourdary to: 

Bt 20-52 cm 

BC/R 52-80!- cm 

dark red (2.5 YR 3/6) nnist, red (2 .5 YR 4/6) dzy; sligptly gravelly clay; 
weak coarse ang}llar blocey breaks into m:xlerate fine subangular blocey; 
sligptly hard, friable, sticky an::I plastic; patchy th1n clay cutans; many 
micro, many very fine, many fine, many irediun, few coarse pores; few fine, 
few irediun, few coarse roots; pH - 6.9; abrupt broken bourdary to: 

dark reddish bram (2.5 YR 2.5/4) iroist, dark red (2.5 YR 3/6) dzy; clay; 
weak coarse ang}llar blocey breaks into moderate fine subangular blocky; 
sligptly hard, friable, sticky an::I plastic; patchy thin clay cutans; many 
micro, many very fine, many fine, few irediun, few coarse pores; few fine, 
few iredi.un, few coarse roots; quartz gravel; intermingled bedrock; pH - 7. 2 



Date/ season 
Cbservation No. 
Coordiro.tes 
Elevation 
Authors 
Soil mspping unit 
Soil classification 
Geology 
Local petrograpby 
(Parent material) 
Ihysiography 
Macro-relief 

:11/6/86; eni of rainy season 
:C5 
:3779 E, 99644 N 
:760 m 
:Sulu,lluss,Magoggo,Szogi 
:LtBr 
: Dystric carrbisol 
:Nyanbeni volcanics 
:Basalt 

:Plateau 
:Flat 

Slope (length, shape ani pattem) 
Slope gradient :0% 
Position on slope 
Meso- ani micro-relief :rore 
Vegetation/ l.ar:rlJ.se : Woodl.an::l 
Erosion :rore 
Rock rutcrops :rore 
Surface stoniness :rore 
Overwash :rore 
Surface rumff :rore 
Surface sealing/crusting/cracking : Slight sealing 
Drainage class :well drailcl 
Flooding :rore 
Grourrloater level (actual) : always deep, > 120 m 
Presen::e of salts/ alkali :rore 
Soil fauna : termites 
Expected rooting depth : 120 

Horizons: 

A 0-20 cm 

Bwl 20-50 cm 

Bw2 50-85 an 

C 85-12()+. an 

clark reddish brown (SYR 3/3 rroist, SYR4/4 dry); clay; moderate rrediun 
subangular blocky breaking into moderate fine crwbs; soft, friable, sticky 
ani plastic; many micro, many very fine, canron fine, many rrediun, canron 
coarse pores; many very fine, many fine,few rrediun roots; pH - 6.5; clear 
ani SIOOOth baumary to: 

reddish brown (2.SYR 4/4) rroist,yellowish red (SYR4/6) dry; gravelly sandy 
clay loam; moderate rrediun subangular blocky breaking into moderate fine 
crurbs; soft, finn, slightly sticky ani slightly plastic; many micro, many 
fine, canron rrediun pores; many fine ani few rrediun roots; 
basalt gravels; pll - 5.9; gradual SIOOOth baumary to: 

yellowish red (SYR 5/6 rroist, SYR 5/8 dry); very gravelly sandy clay loam; 
weak fine crurbs; soft, loose, slightly sticky ani slightly plastic; many 
micro, many very fine, camvn fine, few rrediun, few coarse pores; many fine 
ani very fine, few coarse roots; basalt gravels; pH - 5.3; 
gradual SIOOOth baumary to: 

very gravelly (nurram) sandy loam; structuteless, single grain; pH - 5. 7. 
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Date/ season 
Cbservation No. 
Coordinates 
El.evation 
Authors 
Soil mspping unit 
Soil classification 
Geology 
I.ocal petrography 
(Parent material) 

:20/6/86; en! of rainy season 
:C8 
: 3792 E, 99692 N 
:720 m 
:Sul.u,Buss ,Szogi. ,Jorden.s 
:l.Th 
:Chranic luvisol 
:Baseirent 
: Granitoid gooiss 

fuysiography : Uplarrl 
Macro-relief :Urdulating 
Slope (length, shape mrl pattem) : 500 m, lirear, single 
Slope gradient : 3% 
Position on slope :Middle 
Meso- mrl micro-relief :rom 
Vegetation/ L3r'duse :Grass & wodland. 
Erosion : Slight sheet 
Rock outcrops :rom 
Surface stoniness :Fairly stony 
Overwash :rom 
Surface ruroff :Mediun 
Surf ace sealing/crust:ing/cracking : Slight sealing 
Drainage class : Moderatell y well drained 
Flooding :rom 
GrouMwa.ter level (actual) :> 1. 20 m 
Presence of salts/ alkali :rom 
Soil fauna :Ants & termites 
Expected rooting depth : 105 cm 

lk>rizons: 

A 0-10 cm darl: brown (7.5 YR 3/4) moist, yellowish brown (10 YR 5/4) dry; few fine 
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faint red (2.5 YR 4/8) mottles; slightly gravelly sarrly clay; moderate fine 
subangu1.ar blocky; hard, friable, slightly sticky mrl slightly plastic; many 
micro, many very fine, many fine, carnon mediun, few coarse pores; many very 
fine, many fine, cann:m rrediun, few coarse roots; pH= 6.1; clear srrooth 
boundary to: 

Btl 10-35 cm dark red (2. 5 YR 3/6) moist, reddish brown (5 YR 4/4) dry; clay; moderate 
iredi.un subangu1.ar blocky; hard friable, sticky mrl plastic; patchy thin clay 
cutans; many micro, many very fine, many fine, few iredi.un pores; few fine, 
few mediun, few coarse roots; pH= 5. 7; clear sm:ioth boundary to: 

Bt2 35-77 cm darl: red (2 .5 YR 3/6) moist, yell<Mish red (5 YR 5/8) dry; clay; weak mediun 
subangu1.ar blocky; slightly hard, friable, sticky mrl slightly plastic; 
patchy thin clay cutans; many micro, many very fine, many fine, few iredi.un 
pores; few fine, few iredi.un, few coarse roots; pH = 5. 9; clear srrooth 
boundary to: 

BG 77-105 cm yell<Mish red (5 YR 5/8) moist, strong brown (7.5 YR 5/8); broken fine faint 
red (2.5 YR 4/8) mottles; clay; slightly hard, friable, slightly sticky mrl 
slightly plastic; many micro, many very fine, many fine, few mediun pores; 
few fine, few iredi.un, few coarse roots; pH = 6. 2; cle& wavy boundary to: 

G 105-120!- cm weathered rock, mm:am gravel. 



ffiOFIIE~CN 

Date/ season 
Chservation No. 
Coordinates 
Elevation 
Authors 
Soil rnapping unit 
Soil classification 
Geology 
Local petrography 
(Parent material) 

: 7 /6/86; erd of rainy season 
:C2 
:3783 E, 99713 N 
:800 m 
:Mateos, Szogi, Zlru' 
:F 
: Mollie leptosol 
:Basement 
: HorriJlerde !'J'BÏSS 

fhysiography : Footslope 
Macro-relief :Un:lul.ating 
Slope (length, shape arrl pattem) : 300n, irregular, convex 
Slope gradient : 6% 
Position on slope :Upper slope 
Meso· ani micro-relief :rore 
Vegetationj I.an:luse :Shrubs arrl grasses.Grazing. 
Erosion : Slight 
Rock outcrops :Rocky 
Surf ace st:orur..ss : Very stoey 
Overwash :rore 
Surface ruroff :Medi.un 
Surface sealing/crusting/cracking : Slight sealing 
Drainage class : Well drained 
Flooding :rore 
Groundwater level (actual) :> 45 cm 
Presence of salts/ alkali : rore 
Soil faura. :rore 
Expected rooting depth : 45 cm 

Horizons: 
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A 0-28 cm dark brown (7 .5 YR 3/2) mist, brown (7 .5 YR 4/4) dry; slight:fy gravelly, 
sarrly clay; -.k nedl.1.lllSWangular blocky; slightly hard, very frll>ble, 
nm-sticky arrl slightly plastic; mmy micro, mmy very fine, few nediun 
pores; few fine, canron nediun, few coarse roots; pH - 6.9; clear arrl mooth 
bouOOary to: 

&l 28-45 cm 

R 45-50!- cm 

clark reddish brown (5 YR 3/3) noist, reddish brown (5 YR 4/4); slightly 
gravelly, sarrly clay; noderate coarse subangul.ar blocky; slightly hard, very 
frll>ble, slightly sticky arrl slightly plastic; mmy micro, mmy very 
fine,mmy fine, mmy nediun pores; few fine, coarse nediun, few coarse 
roots; pH - 6.8; abrupt arrl wavy bouOOary to: 

rotten rock, horrhlerde !'}'BisS. 



Date/ season 
Chservation No. 
C.OOrdinates 
Elevation 
Authors 
Soil mapping unit 
Soil classification 
Geology 
localpetrography 
(Parent material) 

:20/6/86; errl of rainy season 
: C9 
:3785 E, 9970 N 
: 750 m 
: Sulu,Euss ,Szogi ,Zhu,Jordens 
:Wb 
:Chrcmic luvisol 
:Basenent 
:Horrolen:le gneiss 

Thysiography : Uplan:I 
Macro-relief :lhlulat:mg 
Slope (length, shape an:! pattem) :200 m,linear,single 
Slope gradient : 5% 
Position on slope :Upper 
Meso- an:! micro-relief :rore 
Vegetation/ I.anduse : Grasslan:I 
Erosion :Moderate sheet an:! rill 
Rock ootcrops : rore . 
Surface stoniness · :Fairly stony 
Overwash :rore 
Surface ruroff :Rapid 
Surface seal:l.ng/crusting/cracldng :Moderate sealing 
Drainage class :Well drained 
Flooding :rore 
Grourxlwater level (actual) :> 1.20 m 
Presen::e of salts/ alkali :rore 
Soil fauna :Termites 
Expected rooting dept:h :90 cm 

Horizons: 
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A 0-10 cm dark reddish brown (2.5 YR 3/4) moist an:! dry; clay; weak moderate 
subangular blocky; slig)ltly hard, friable, sticky an:! plastic; many micro, 
many very fine , many f:l.re, many rrediun, carrron coarse pores; many very fine, 
many fine, few rrediun, few coarse roots; pH = 6.7; clear =th lxxrdny to: 

M 10-50 

Bt 50-90 

cm dark reddish brown (2.5 YR 3/4) moist, dark red (2.5 YR 3/6) dry; clay; 
moderate rrediun subangular blocky; slig)ltly hard, friable, sticky an:! 
plastic; broken thin clay cutans; many micro, many very fine, canron fine, 
few rrediun, few coarse pores; few small soft black mdules;many fine, many 
rrediun, few coarse roots; pH= 7 .O; gradual smoot:h boundary to: 

cm dark reddish brown (2.5 YR 3/4) rooist, dark red (2.5 YR 3/6) dry; clay; 
moderate coarse angu1ar blocky breaks into weak fine angu1ar blocky; hard, 
fi.nn, sticky an:! plastic; cont:ln.ious t:hin clay cutans; many micro, many very 
fine, carrron fine, few rrediun pores; frequent small soft black rodules; many 
fine, few coarse roots; pH = 6. 9; abrupt broken boundary to: 

c 90-12(}!- cm rotten rock (gneiss) 
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